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PREFACE 
The Senate Committee on Rules contracted in 1993 with policy analyst 
Joseph E. Nation to develop a California action plan on defense conversion, under 
the direction of the Senate Office of Research. 
This report explores the transition of California defense industries from 
contracting with the federal government to manufacturing products for commercial 
use. It is based on research through 1993, and is the first of two reports by 
Mr. Nation. The second will review issues associated with the closing of military 
bases in California. 
Mr. Nation is managing director of California Data and Analysis, a 
consulting firm that emphasizes research in business, economics and public policy. 
He is an adjunct professor of economics and foreign policy at the University of San 
Francisco, where he teaches courses in economic development. He previously was 
an associate economist with RAND and holds a doctorate from RAND Graduate 
School. He has a master's degree from Georgetown University. 
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SUMMARY 
National defense spending has fallen 20 percent since 1987, and these 
reductions have had adverse economic effects in many parts of the country. 
Defense expenditures have fallen considerably in California, costing California 
more than 200,000 direct defense jobs-- 152,500 in the aerospace industry alone, 
and 25,000 from base closures between January 1988 and late 1993. Including the 
indirect effects of defense downsizing pushes defense-related job losses since 1988 
to more than 470,000. 
Defense reductions are likely to continue over the next several years, falling a 
total of 37 percent between the peak in 1987 and 1998, or an additional 17 percent 
beyond current levels. Procurement spending in 1998 is projected to fall to $52.5 
billion, about one-half of the procurement peak of$ I 02 billion in 1989. Current 
procurement spending is $68.5 billion. Research and Development (R&D) 
spending is projected to fall as well, dropping from a 1989 high of $42.5 billion to 
$30.5 billion in 1998. Current R&D spending is $37.3 billion. Congressional 
pressures may reduce spending more than the Department of Defense's (DoD) long-
term plans. 
California aerospace and electronics firms industries have been hard hit by 
these reductions. Some industries, such as shipbuilding, are heavily dependent on 
defense output and will find the coming years increasingly difficult. DoD orders 
for ships are projected to fall 52 percent over the next five years. The outlook is 
less pessimistic for aircraft, aerospace, and electronics industries. Defense aircraft 
procurement to 1998, for example, is scheduled to fall only 23 percent. However, 
the downturn in the aircraft industry is exacerbated greatly by a weak civilian 
market and increased competition from commercial aircraft manufacturers overseas. 
Defense procurement of electronics will probably fall only marginally. 
Three factors will continue to affect economic conditions resulting from 
defense downsizing in California. Two are favorable and one is unfavorable. 
First, defense contractor diversity in California could provide some additional 
stability as defense budgets decline. Second, the DoD's likely emphasis on R&D is 
good news for California, which perfom1s as much DoD R&D as procurement. 
Finally, however, the extensive linkages between industry suppliers, 
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subcontractors, and prime contractors in California may exacerbate local economic 
conditions by increasing indirect unemployment, earnings, and economic output. 
California remains one of the more defense-dependent states, with a far 
greater dependency at the regional level. Defense-related employment in San Jose, 
Anaheim-Santa Ana, Los Angeles-Long Beach, and San Diego is substantial, with 
direct and indirect defense employment accounting for up to nearly one-sixth of 
civilian labor force employment. Aerospace employment, the largest single 
category in defense employment, has fallen from its peak in 1988 of 363,000 to 
227,000 in 1993, a drop of 37 percent. 
An economic model developed for this report identifies likely state job losses 
from continued procurement and R&D reductions over the next five years. It 
forecasts further job losses in core aerospace industries of between 60,000 and 
80,000. Total job losses, however, exceed 183,000, due to the indirect effects of 
decreased defense demand on other industries. 
As defense downsizing continues, many firms will attempt to diversify to 
commercial products. A number of differences with commercial enterprises 
constrain these efforts. The defense industry is characterized by a monopsony 
market (i.e., one buyer), low production runs, few marketing requirements, very 
high product specialization, and a number of other constraints. Many firms, 
particularly large prime contractors, believe that their long-term profitability is best 
served by specializing on defense products. Smaller firms are more aggressively 
pursuing conversion strategies. 
Federal transition assistance is substantial and will increase in 1994. 
Congress authorized and appropriated a total of $2.8 billion in FY 1993 for defense 
conversion, increasing this to $3.6 billion in 1994. Almost $20 billion is expected 
from 1993 to 1997 for transition assistance. About three-fourths of this proposed 
funding is for dual-use technology development and other high technology 
investments. 
California has responded slowly to defense transition issues, only recently 
recognizing the negative effects of sharp cuts on the state's economy. Perhaps the 
most important step taken by the Governor and Legislature involves the 
establishment of a bipartisan Defense Conversion Council (DCC), which will serve 
as California's chief strategic policy arm for conversion issues. The DCC structure 
is also critical in that it establishes a focal point for both defense industry 
conversion and military base re-use policy. 
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The state should implement aggressive programs to assist transition efforts. 
These programs should include technical assistance and financing to industries, 
worker retraining and other appropriate measures to establish the necessary 
infrastructure for high-wage industries like aerospace and electronics to prosper. 
Important steps that state government can perform include: 
• Providing a clearinghouse on defense spending trends and transition 
assistance from federal and state governments. 
• Coordinating transition efforts with existing state economic development 
programs. 
• Linking industries on a regional basis or by area of technology or 
commercial interest. 
• Providing technical assistance for traditionally weak aspects of defense 
industry operations, such as marketing and product development. 
• Providing market pull mechanisms for emerging technologies and 
products. 
California should consider several steps to expand financial assistance to 
firms in transition. State funds should be provided to fund promising ventures; 
however, state assistance should be limited to matching private investments to 
ensure that only the most promising are funded. California should consider 
providing additional financial assistance to its most competitive industries, such as 
those identified by Project California. R&D tax credits, credits for hiring displaced 
defense workers, tax exempt industrial revenue bonds for limited time periods, and 
other forms of assistance could be expanded. California should consider similar 
breaks for technologies and industries with emerging global markets. 
California's financial resources are clearly limited and assistance can be 
offered only to a small number of the state's defense-dependent firn1s. Small firms 
and defense suppliers face the most severe internal resource restrictions, and 
California should target these firn1s. In addition, California should resist the 
temptation to target its resources to industries in areas most affected by defense 
downsizing. Instead, the state should encourage the development of exemplary 
conversion efforts regardless of geographic location. 
The state should also take a much more aggressive approach to retraining 
displaced workers from defense industries. Continued growth in service 
industries-even in a sluggish economy-should provide re-employment for the 
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roughly 100,000 displaced service and other industry workers expected to lose their 
jobs over the next five years. However, there are far fewer opportunities for 
displaced aerospace and defense workers, and a more active state retraining effort is 
important. 
State programs should also proactively include workers who are likely to be 
displaced because of the duration of some training programs. Programs should be 
particularly aggressive with regard to minority workers, who constitute a 
disproportionate share of those displaced. 
I. INTRODUCTION 
National defense spending has fallen 20 percent since 1987, and these 
reductions have had adverse economic effects in many pans of the country. 
Defense expenditures have fallen considerably in California, costing California 
more than 200,000 direct defense jobs -- 152,500 in the aerospace industry alone, 
and 25,000 from base closures between January 1988 and late 19931. Including 
the indirect effects of defense downsizing pushes defense-related job losses since 
1988 to more than 470,000. The fiscal impacts on the state have also been 
significant, with the total costs of defense downsizing in the billions of dollars. 
Defense reductions are likely to continue over the next several years. Indeed, 
defense spending nationally could fall below previous lows reached in the mid-
1970s, and the effects in California could continue to be adverse and severe, 
particularly on a local level. 
California defense industries have been hard hit by these reductions. DoD 
prime procurement contracts have fallen 30 to 60 percent since 1985. Aerospace 
and electronics firms have been particularly hard hit. Job losses have been 
concentrated in Los Angeles, Orange, San Diego, and Santa Clara counties. 
This report examines the effects of defense budget declines on California's 
defense and related industries. It is structured as follows: 
• Section II describes national defense spending, paying particular 
attention to defense procurement and R&D spending. 
• Section III describes industry dependence on defense spending, 
provides characteristics of defense industries in California, and 
summarizes the effects of defense downsizing on industries. 
• Section IV outlines the industry transition2 challenge, including 
transition strategies. 
1 Job losses. from January 1988 to late 1993, include 152,500 in civilian aerospace 
(Standard Industrial Classification [SIC] 372, 376, and381) employment and25,000 in military 
installation employment. Including job losses in related electronics industries puts the industry 
job loss at more than 200,000. In August 1993, Trade and Commerce Secretary Julie Wright 
estimated between 285,0(X:J and 3(XJ,O(X:J lost aerospace and defense-related jobs, which includes 
electronics and related industry job losses. "California wants lion's share of funds," Defense 
Conversion, Vol. 2, No. 16, August 16, 1993, p. 6. · 
2Whilc I find the term transition preferable to conversion, I recognize the common usage of 
conversion and use it throughout this report. Conversion implies, incorrectly in some cases, that 
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• Section V identifies federal programs to assist defense industries, 
communities, and workers. 
• Section VI outlines existing state programs to facilitate transition. 
• Section VII offers conclusions and suggests additional steps for 
California to assist defense industry transition efforts. 
defense firms can successfully and relatively painlessly move from defense to commercial markets. 
The term transition does not imply a smooth path to commercial products. 
II. THE DEFENSE SPENDING DECLINE 
Aggregate US defense spending has fallen at an average annual rate of about 
3 percent since its $347 billion peak in 1987.3 (All figures in this report are 
expressed in 1993 dollars unless otherwise indicated.) Fiscal year (FY) 1993 and 
1994 spending will total $277 billion and $269 billion, respectively. This 
downward trend is expected to accelerate slightly to 3.8 percent annually through 
1998, when spending is projected to total $218 billion. Defense spending from 
1962 to 1998 is illustrated in Figure 1. 
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As Figure 1 illustrates, spending will fall a total of 37 percent between the 
peak in 1987 and 1998, or an additional 17 percent beyond current levels, 
exceeding slightly the post-VietNam reduction of 33 percent. Long-term actions 
on defense spending probably depend to a !,'Teat extent on congressional actions on 
discretionary spending, health care reform, and tax measures. 
While no serious observer expects larger reductions than those described in 
this report, two factors may reduce spending more than the DoD's long-term plans. 
3Unlcss otherwise noted, all defense budget figures refer to outlays and to the OMB's 
national defense (051) account. Figures exclude one-time outlays for Desert Shield and Desert 
Storm. The DoD Controller, using a different deflator, reports peak spending in 1989. 
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First, Congress may press for larger reductions than the administration has 
requested. For example, many members of Congress, including some from 
California, have called for 50 percent defense budget reductions.4 
Second, Defense Secretary Aspin has acknowledged that the FY 1994 budget 
request was a place holder, pending a "bottom-up" review of US strategy and force 
structure. The bottom-up review has been completed and was described by 
Secretary Aspin in a September 1, 1993, meeting with reporters.5 Congressional 
complaints that the bottom-up review did not cut deep enough could reduce defense 
spending further. 
The effects of these aggregate defense budget reductions on defense 
industries and defense procurement (i.e., production of equipment and R&D) 
depend on two factors described below: the procurement and R&D share of 
aggregate decreases and the details of the bottom-up review. For example, while 
aggregate defense spending is expected to fall an additional 17 percent, procurement 
spending could fall more or less substantially. 
PROCUREMENT AND R&D SHARE OF DEFENSE BUDGET 
The Department of Defense Budget contains five major categories: 
procurement, R&D, operations and maintenance (O&M), military personnel, and 
military construction. Historically, procurement and R&D have accounted for 
about 40 percent of the aggregate DoD budget. Because the procurement and R&D 
accounts are large, slight changes in their share of total DoD spending carry 
substantial implications for DoD spending on equipment and research. Figure 2 
illustrates procurement and R&D share of DoD spending from 1962 to 1998. 
4Most officeholders who in 1992 pledged to seck 50 percent reductions were not specific 
about the baseline for these reductions. For example, some observers assumed that these 
lawmakers were referring to a 50 percent reduction from the 1987 spending peak. However, others 
believed that they were referring to a 50 percent reduction from 1992 spending. A 50 percent 
reduction from the peak in 1987 would result in a figure of $174 billion, or 18 percent below the 
post-VietNam trough of $213 billion. 
5Les Aspin, Secretary of Defense, "Bottom-up Review," September I, 1993. 
50 
40 
i: 30 Q) 
2 Q) 
0.. 
20 
10 
0 
- 5 -
C"l ~ ~ 00 0 C"l "'1" \C 00 0 C"l "'1" \C 00 0 C"l \C \C r- r- r- r- r- 00 00 00 00 00 0\ 0\ 
Fiscal Year 
Source: Sources: OMB, 1/istorical Budget Tables of the United States; GPO, 
Washington, D.C., 1992. 
Note: FY 1994-1998 arc projections. 
Fig. 2-Procurement and R&D share of DoD outlays 
"'1" \C 00 
0\ 0\ 0\ 
As Figure 2 indicates, procurement and R&D combined accounted for nearly 
50 percent of total spending in the early 1960s and again, albeit for only one year, 
in the mid-1980s. Procurement spending has varied considerably over this period, 
ranging from 22 to 36 percent. R&D has varied somewhat less, fluctuating 
between 10 and 13 percent, with the exception of a higher share in the early 1960s. 
Procurement and R&D today account for 24 and 14 percent, respectively, of 
DoD spending. Based on Office of Management and Budget (OMB) data, these are 
projected to fall slightly to 22 and 13 percent, respectively. Thus, not only will 
defense spending fall in the aggregate, but the share of spending for equipment and 
research will fall, as well. 
If procurement and R&D shares of total spending decrease slightly as shown, 
1998 procurement spending would total $52.5 billion, about one-half of the 
procurement peak of $102 billion in 1989.6 Current procurement spending is $68.5 
billion. R&D spending would fall as well, dropping from a 1989 high of $42.5 
billion to $30.5 billion in 1998. Current R&D spending is $37.3 billion. 
61 also regressed innatccl-adjusled procurement (dependent variable) and aggregate defense 
expenditures (independent variable) from 1962-1993. The result, in short, indicates a 27 cent 
procurement fall per S 1 fall in aggregate spending, or a S59 billion procurement budget in 1998. 
In the first run, 13 = .31, and with R2 = .62 and at-value of 6.9, it is clearly significant. However, 
the Durbin-Watson statistic is .89, indicating positive autocorrelation among error terms. 
Correcting for this autocorrelation results in B = .27, R 2 = .33, and the t-value is 3.9. The 
Durbin-Watson statistic is 1.7, indicating that the autocorrelation has been corrected. 
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Pressure to reduce the procurement and R&D share of spending could 
increase substantially, largely because President Clinton and Secretary of Defense 
Aspin do not wish to recreate the so-called "hollow" forces of the 1970s, when 
operations and maintenance accounts were cut drastically. As a result, most of the 
cuts will likely fall on the procurement of weapon systems, rather than on 
operations and readiness. 
A continued emphasis on R&D rather than procurement could lead to uneven 
reductions between R&D and procurement. For example, the 1994 Clinton budget 
request cut Navy weapons, Air Force aircraft, and Army missiles 15 percent each. 
At the same time, the R&D request called for a reduction of only 1.1 percent 
beyond 1993 levels. This trend will probably hold over the longer term, 
particularly given the DoD's desire to maintain the military's technological edge and 
an increasing pattern of weapons prototyping without procurement.7 Prototyping 
without procurement will maintain the DoD R&D budget, funding production only 
when necessary. The concept is intended to allow industry to gear up to high 
production levels if necessary. 
This likely emphasis on R&D is good news for California, which, as detailed 
below, performs as much DoD R&D as procurement. Thus, R&D expenditures in 
California will likely fall less sharply than procurement expenditures, helping out 
areas, such as Silicon Valley, where firn1s perform much of the DoD's research. In 
addition, an increasingly large share of DoD R&D is expected to be dual-use in 
nature.8 This could provide substantial commercial advantages for California. 
THE BOTTOM-UP REVIEW 
The bottom-up review also provides some insight into future procurement 
and R&D efforts. On September 1, 1993, Secretary A spin provided substantial 
information on the number of major combat units (e.g., Army divisions, Air Force 
Tactical Fighter Wings, Navy combatants, etc.) that would be included in each 
service.9 
7Deputy Secretary of Defense William Perry emphasized DoD's commitment to 
maintaining R&D expenditures recently, saying that they will above all maintain the US 
technology base and R&D effom. "1995 base closures to overshadow 1993's," Defense 
Conversion, Vol. 2, No. 21, October 25, 1993, pp. 4-5. 
8
"Commerce gets bigger role," Defense Conversion, Vol. 2, No. 14, July 19, 1993, p. 7. 
9Les Aspin, Secretary of Defense, Report on the Bottom-up Review, October, 1993. 
- 7 -
Unfortunately, items that affect defense industries, such as procurement 
plans, cannot be derived easily based on this type of information. It appears that 
future defense procurement will be based largely on existing force modernization 
objectives, with some reductions in current and future modernization efforts. 
Figure 3 summarizes force structure and personnel changes from 1990 to 1993 and 
from 1990 to about 1998 following implementation of the bottom-up review. As 
illustrated, aggregate reductions in force structure could reach more than 40 percent 
in some cases. More details on the bottom-up review are contained in Appendix A. 
Air Force active ....-------------------------..-
fighter wings 
Navy aircraft carriers 
Total active military personnel '----------
-50% -40% -20% -10% 0% 
Percent change 
IJI Change from 1993 0 Change from 1990 
Source: Defense Budget Project; Les Aspin, "Bottom-up Review," September 1, 1993. 
Fig. 3-Force structure following the bottom-up review 
THE DECLINE IN DEFENSE PROCUREMENT 
Defense procurement decreases will probably roughly parallel the force 
structure and personnel reductions outlined above. Procurement and R&D should 
fall considerably as both aggregate DoD spending and procurement and R&D share 
of DoD spending decline. 10 For example, one would expect Air Force tactical 
aircraft procurement to fall given the projected reduction in active tactical fighter 
wings from 16 to 13 and the current average age of equipment. 
As noted above, defense procurement and R&D peaked in 1989, although 
aggregate defense outlays reached their high point in 1987. DoD procurement and 
10procurement plans also depend loa great extent on the age of existing equipment. 
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R&D spending on prime contracts has already fallen sharply in some industries. 
The reductions in prime contract obligations are illustrated in Figure 4. 
Armor 
-60 
Aircraft engines 
Ammunition 
Aircraft 
Engines (non-aircraft) 
-50 
Metalworking 
Electronics 
Missiles 
Aircraft parts 
Communications equipment 
-40 -30 -20 -10 0 
Source: Richard A. Bitzinger, "Adjusting to the Drawdown: The Transition in the Defense 
Industry," Defense Budget Project, Washington, D.C., April, 1993, p. 4. 
Fig. 4--Percent change in prime contract obligations, 1985-1990 
As Figure 4 illustrates, prime contract obligations over this six-year period 
fell considerably. Prime contracts for armored vehicles fell by 55 percent, while 
contracts for aircraft fell nearly 50 percent. Prime contract obligations fell across a 
range of other defense products. 
President Clinton's FY 1994 procurement budget reflects a continued 
funding decrease. The Clinton proposaJ1 1 was $5.8 billion-about 7 percent less-
than that proposed by fom1er President Bush. It brings the cumulative procurement 
budget reduction since its peak in 1989 to 39 percent, compared with an aggregate 
defense budget fall during the same period of only 25 percent. R&D funding, on 
the other hand, is on! y 1.1 percent lower than the level proposed by President 
Bush.l2 
The 1994 procurement budget reduces aggregate funding in each major 
category, and as noted above, reduces procurement at a more rapid pace than 
aggregate defense spending. Table 1 highlights some of these 1994 procurement 
reductions. 
11Defense Budget Project, "Initial Analysis of the FY 1994 Defense Budget," Wa<>hington, 
D.C., March 27, 1993. Final congressional actions on some defense spending are not included in 
this report. 
12Final congressional action reduced R&D more than most anticipated, suggesting that 
R&D may not continue to be immune to large cuts. 
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Table I 
PLANNED REDUCTIONS IN 1994 PROCUREMENT FUNDING 
System Bush 1993 budget Clinton 1994 budget Change from Bush 
(millions in BA) (millions in BAl 1993_Qian _fu_ercenQ_ 
Army aircraft 1230 1110 -9.7 
Army missiles 1229 1044 -15.1 
Navy aircraft 6638 6133 -7.6 
Navy weapons 3593 3040 -15.4 
Navy shipbuilding 4938 4295 -13.0 
Air Force aircmft 8583 7301 -14.9 
Air Force missiles 4779 4361 -8.7 
Source: Defense Budget Project, "Initial Analysis of the FY 1994 Defense Budget," Washington, 
D.C., March 27, 1993, p. 2. 
BA =budget authority. 
Perhaps the most notable feature of the 1994 procurement budget is that it 
leaves many major production programs in place, albeit at lower production levels 
for some weapons. For example, the budget reduces the number of Army Multiple 
Launch Rocket Systems, Javelin anti-tank weapons, and Air Force Advanced 
Medium-Range Air-to-Air Missiles. 13 However, funding for many other systems, 
including the UH-60 helicopter, the F/A-18C/D fighter, the Tomahawk cruise 
missile, and the T -45 advanced jet trainer remains unchanged. 14 
Over the longer term, these procurement cuts are expected to continue. The 
estimated reductions in defense output for the 15 leading defense manufacturing 
industries, 1.5 from 1993 to 1998 are shown in Table 2.1 6 These 15 industries 
represent approximately two-thirds of defense manufacturing in the US. 
Table 2 indicates large losses in several industries, including shipbuilding, 
ammunition, engineering and scientific equipment, and tank and tank components. 
These levels of reduction are highly likely unless administration priorities change 
greatly or aggregate defense expenditures are not reduced at the rate now 
envisioned. 
The magnitude of future procurement reductions should be placed in some 
additional perspective. Procurement may fall up to an additional 30 percent beyond 
13Defense Budget Project, "FY 1994 Defense Acquisition Plan Saves Most Systems, Cuts 
Back Some," Washington, D.C., March 27, 1993. 
14A few programs were added, while others were reduced significantly. 
15Mcasurecl by production in dollars. 
16The reductions in defense output in Table 2 result from a 30 percent aggregate decrease in 
defense outlays from 1992-1998. This is slightly more than the 26 percent decrease from 1992-
1998 under the Clinton plan. 
' 
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today's levels. Thus, procurement may fall between its 1989 peak of $102 billion 
and a hypothetical low in 1998 of about $52 billion, a percentage amount almost 
identical to the post-Vietnam fall, but a much larger absolute decrease. 
Table 2 
PROJECTED PROCUREMENT AND R&D REDUCTIONS, 1993-1998 
Manufacturing industry 1991 production Change in defense 
(S1993, billions) output (percent) 
Radio and TV communications equipment 39.6 -sa 
Aircraft 17.6 -23 
Guided missiles 15.9 -25 
Aircraft part~ and equipment 12.5 -29 
Shipbuilding and repair 9.4 -54 
Aircraft engines and engine parts 7.5 -28 
Electronic component~ 5.7 -6a 
Inorganic and organic chemicals 5.2 
-sa 
Blast furnaces and steel mills 4.9 -lla 
Semiconductors 4.4 --4a 
Electronic computing equipment 3.8 
-3a 
Miscellaneous plastic product<> 3.8 -4a 
Ammunition, except small arms 3.7 -35 
Engineering and scientific instrumenL<> 3.3 -43 
Tanks and tank components 2.7 -71 
Source: 1991 production from Directorate of Infonnation Operations and Report<>, Projected 
Defense Purchases by Industry and State, GPO, Washington, D.C., 1991. Decrease in defense 
output from Congressional Budget Office, Effects of Alternative Defense Budgets on 
Employment, Congressional Budget Office, Washington, D.C., April, 1993. 
a Author's estimate, based on Proiected Defense Purchases bv Industry and State. 
Ill. DEFENSE INDUSTRIES 
The term defense industry is unfortunately used loosely by numbers of 
researchers, policymakers, and others. For the purposes of this analysis, a defense 
industry is defined by a threshold defense share of output (described below) and/or 
high absolute defense production (in dollars), as described in Section II. 
A few industries in the US are heavily dependent on defense purchases. 
Figure 5 illustrates the defense share of output for selected industries. 
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Source: Richard A. Bitzinger, "Adjusting to the Drawdown: The Transition in the Defense 
Industry," Defense Budget Project, Washington, D.C., April, 1993, p. 5. 
Fig. 5-Defense output share of total output 
Figure 5 illustrates the extreme dependency of several industries, including 
shipbuilding, ordnance, and missiles. Shipbuilding, for example, has virtually no 
customers outside of the DoD. Similarly, about 90 percent of missile output is 
defense-related. 17 One would be hard pressed to classify the machine tool industry 
as a defense industry, given its low share of defense output. 
Several aerospace categories have a less substantial share of defense output. 
Defense share of output for aircraft, aircraft engines, and aircraft and missile pans, 
for example, is under 50 percent. Defense share of communications output is even 
less at just under 40 percent. This report assumes that a defense output of more 
than roughly one-third constitutes a defense-dependent industry. 
17Studies have shown a correlation between firm size and defense output with large firms 
more dependent on DoD sales than small ones. Elizabeth Reid, "Defense Dependency and Growth 
Expectations in the High Technology Industrial Complex," in Economic Roundtable, Los Angeles 
County Economic Adjustment Strategy for Defense Reductions, Economic Roundtable, Los 
Angeles, March 17, 1992, pp. 7-8. 
- 12-
Industries most likely to suffer from the current defense downturn are those 
with both high share of defense output and a substantially reduced demand. For 
example, the shipbuilding industry, heavily dependent on defense output, will find 
the corning years increasingly difficult as the Navy reduces the number of major 
naval combatants from the current 443 to 346 in the late 1990s. Similarly, the 
guided missile industry, with 90 percent of its output to defense, could see defense 
orders fall an additional 25 percent-and possibly more-by 1998. 
The outlook is less pessimistic for aircraft and aerospace industries. Defense 
aircraft procurement to 1998, for example, is scheduled to fall 23 percent. 
However, this downturn in the aircraft industry is exacerbated greatly by a weak 
civilian market and increased competition from commercial aircraft manufacturers 
overseas. 
DEFENSE INDUSTRY CHARACTERISTICS IN CALIFORNIA 
The characteristics of defense industries in California provide some insight 
about the effects of defense downsizing on those industries and the California 
economy. For example, as Table 2 indicates, tank arid tank component production 
is expected to fall nearly 50 percent from 1993-1998. Thus, states with heavy tank 
manufacturing industries are likely to be more severely affected than states with 
other defense industries. This section examines three important factors that will 
affect the future of defense industries in California: 
• Defense industry diversity. 
• Defense industry share of procurement and R&D expenditures. 
• Linkages between industry suppliers, subcontractors, and prime 
contractors. 
California differs from most defense-dependent states because it contains a 
broad range of defense firms. For example, while some other defense-dependent 
states have only a small number of defense contractors, California contains a large 
number of defense firms ranging from primes to subcontractors and associated 
suppliers to service support industries. 
Furthermore, a larger share of of small defense prime contractors exists in 
California than in a number of other states. For example, California's top five 
prime contractors account for slightly under one-half of aggregate prime contracts in 
the state. This diversity could provide some additional stability as defense budgets 
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decline. As Figure 6 illustrates, most other defense-dependent states face a higher 
concentration of prime contractors. The top five prime contractors in Missouri, led 
by McDonnell Douglas, received 86 percent of DoD prime contracts in 1992.18 
Similarly, the top five in Connecticut, dominated by United Technologies, 
accounted for 81 percent of DoD prime contracts. Virginia has the largest number 
of small primes, with the top five accounting for only 21 percent of DoD prime 
contract awards. 
Virginia 
Texas 
New York 
Missouri 
California 
0 20 40 60 80 100 
Percent 
Source: Department of Defense, Atlas/Data Abstract for the United States and Selected Areas: Fiscal Year 1992, US GPO, 
Washington, D.C., 1992, pp. 5, 7, 22. 26, 33, 45, 47. 
Fig. 6--Top five prime contractor share of total prime contracts in selected defense-
dependent states, 1992 
California's defense industries are also more diverse in terms of product sales 
to the different military services. For example, New York and Connecticut, two 
other defense-dependent states, are heavily dependent on Navy procurement 
contracts. Figure 7 illustrates procurement diversity by military service. It shows 
selected states' share of procurement as a ratio of the largest to the smallest buyers. 
For example, a state where the Air Force share of procurement is the largest at 50 
percent and the Army share of procurement is smallest at 10 percent would result in 
a ratio of five-to-one. Procurement diversity by service is demonstrated by 
increasingly smaller ratios. 
18In fact, McDonnell Douglas is the only game in town, with 74 percent of the prime 
contracts over $25,000 awarded by the DoD. Deparunent of Defense, Atlas/Data Abstract for the 
United States and Selected Areas: Fiscal Year 1992, US GPO, Washington, D.C., 1992, p. 69. 
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Source: DIOR, Prime Contract Award~ by State, Fiscal Year 1992, GPO, Washington, D.C. 
p.S. 
Fig. ?-Procurement ratio of largest to smallest service 
Figure 7 illustrates the relative diversity of defense industries by sales to 
services in California, Massachusetts, and Texas. New York, Connecticut, and 
Virginia, all with large Navy contracts and few Army or Air Force contracts, have 
significantly higher ratios. 
California's defense industries are also relatively balanced in their share of 
procurement and R&D, with equal amounts of procurement and R&D spending. 
Defense procurement dominates in Connecticut and Missouri, accounting for 91 
and 97 percent of aggregate procurement and R&D spending, respectively. At the 
other end of the spectrum are states with very little procurement and substantial 
R&D expenditures. For example, Colorado has three times as much R&D as 
procurement spending, placing it first nationally in R&D share. This relative 
dependence on procurement and R&D for selected states is shown in Table 3. 
As Table 3 indicates, California performs the same amount of R&D as 
procurement, in contrast to the national average, where procurement accounts for 
74 percent of aggregate DoD procurement and R&D expenditures. Because R&D 
expenditures are unlikely to fall as rapidly as the overall budget or the procurement 
account, this should provide some additional stability in California. 
- 15 -
Table 3 
DOD PROCUREMENT AND R&D EXPENDITURES IN SELECTED STATES, 
1992 
State R&D share of procurement and Procurement share of 
R&D (percent) procurement and R&D 
(percent) 
California 50 50 
Colorado 72 28 
Connecticut 9 91 
Massachusetl'> 36 64 
Missouri 3 97 
Virginia 23 77 
Washington 59 41 
National average 26 74 
Source: Author's estimates based on Steven Kosiak and Richard Bitzinger, "Potential Impact of 
Defense Spending Reductions on the Defense Industrial Labor Force by State," The Defense 
Budget Project, Washington, D.C., May, 1993, p. 10. 
The links between industry suppliers, subcontractors, and prime contractors 
also appears to be extensive in California. 19 For example, the Economic 
Roundtable reports a positive correlation between the most defense-dependent 
prime contrdctors in Southern California and their dependence on local area 
suppliers. These dense layers of defense and aerospace fim1s may exacerbate local 
economic conditions by increasing indirect unemployment, earnings, and economic 
output. As described below, the economic multipliers associated with California's 
defense and aerospace industries are larger than those in other states. In short, 
reductions in aggregate demand may lead to substantially greater negative economic 
consequences in California than in other states. 
Aerospace 
Much of the current discussion about defense industry downsizing focuses 
on the aerospace industry or, more accurately, aerospace industries.20 This 
19 Allen J. Scott, "Growth and Future Prospects of the Aerospace-Defense Industry in Los 
Angeles County," in Economic Roundtable, Los Angeles County Economic Adjustment Strategy 
for Defense Reductions, Economic Roundtable, Los Angeles, March 17, 1992, p. 91. 
20Whenever possible, this report defines SIC 372 (aircraft and parl'>), 376 (guided missiles 
and space vehicles and parts), and 381 (search, detection, navigation, guidance, aeronautical, and 
nautical systems, instrumenL<> and equipment) as aerospace industries. "High tech" employment is 
often defined to include these aerospace categories and SIC 357 (computer and office equipment), 
SIC 366 (communications equipment), SIC 367 (electronics equipment), and SIC 382 (laboratory 
apparatus and analytical, optical, measuring, and controlling instruments). 
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emphasis is well-deserved given the aerospace industries' large relative share of 
defense output cited in Figure 5 and the absolute levels of aerospace employment.21 
For example, employment from aircraft, missile, and space vehicle production 
alone (Standard Industrial Classification, or SIC 372 and 376) now accounts for 
700,000, or more than one-fourth of direct national defense'employment. This 
focus on aerospace is particularly appropriate in California, where aerospace 
industries dominate defense production. 
This report uses aerospace employment as a proxy for relative and absolute 
defense industry employment. Figure 8 contrasts aerospace industry employment 
in California with that in selected states. The figure shows aerospace employment's 
share of the civilian labor force and absolute aerospace employment. 
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states 
Fig. 8-1992 aerospace industry employment share of civilian labor force 
Figure 8 shows a far greater aerospace employment share in Washington and 
Kansas than in California. For example, aerospace accounts for nearly 4.5 percent 
of employment in Washington and 3 percent in Kansas. California, with greater 
absolute employment, has a share of just under 1.5 percent. Of particular note, 
aerospace employment is spread throughout a number of other states not identified 
in the figure. Although their relative share of aerospace to civilian employment is 
only .5 percent, these states account for 267,400 aerospace jobs. 
California remains one of the more defense-dependent states, albeit with a far 
greater dependency at the regional level. Figure 9 illustrates relative dependence 
21 Unlcss otherwise noted, employment figures refer to annual averages. 
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and absolute employment levels for selected California Metropolitan Statistical 
Areas (MSAs).22 
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Fig. 9-Communities most dependent on defense industry employment 
As Figure 9 illustrates, the relative dependence in San Jose, Anaheim-Santa 
Ana, Los Angeles-Long Beach, and San Diego is substantial, with direct and 
indirect defense employment counting for up to one-sixth of civilian labor force 
employment. San Jose, with a substantial number of workers in laboratory 
apparatus and analytical, optical, measuring, and controlling instruments, has the 
highest relative share. Somewhat surprisingly, Anaheim-Santa Ana has a greater 
relative dependence than Los Angeles-Long Beach. San Diego, with more than 
42,000 defense industry workers, also has a high relative dependence. Los 
Angeles-Long Beach, with 164,900 workers, about one-half of whom are in 
aircraft and aircraft parts production, clearly has the most defense-industry related 
jobs. Several other communities have very low shares of defense industry-related 
employment. 
22Defense employment includes SIC 357 (computer and office equipment), SIC 366-367 
(communications/electronic equipment), SIC 372 (aircraft and parts), SIC 376 (guided missiles and 
space vehicles and parl'>), 381 (search, detection, navigation, guidance, aeronautical, and nautical 
systems, and SIC 382 (instrument'> and equipment/laboratory apparatus and analytical, optical, 
measuring, and controlling instruments). Based on industry multiplier of 2.29:1. 
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EFFECTS OF DOWNSIZING ON AEROSPACE INDUSTRIES 
A number of studies23 have documented the effects of downsizing on defense 
industries. This report summarizes those findings and estimates the future effects 
of downsizing. 
Downsizing has led to a substantial decrease in defense-related employment 
over the last five years at a national level. For example, total employment for SIC 
372 (aircraft and parts), SIC 376 (guided missiles and space vehicles), and 381 
(search, detection, navigation, and guidance equipment) has fallen 28 percent. The 
largest drop occurred in guided missiles (42 percent), and the smallest for aircraft 
and parts (21 percent). Most observers expect further declines over the next several 
years of up to an additional 30 percent.24 Table 4 illustrates national employment in 
these categories since 1988. 
Table 4 
NATIONAL AEROSPACE EMPLOYMENT 
Category 88 89 90 91 92 93e 
Aircraft and Parl'> 684 711 712 669 611 541 
Guided missiles and ~;pace 208 194 185 168 145 120 
production 
Search, detection, navigation, 334 316 300 284 260 228 
and guidance equipment 
Total 1226 1221 1197 1121 1016 889 
Source: Bureau of Labor Statistics 
1993 figures are estimates. 
Aerospace employment in California has also fallen considerably since 1988. 
Total aerospace employment has fallen from its peak in 1988 of 363,000 to 
227,000 in 1993, a drop of 37 percent. Unlike national employment figures, the 
sharpest drop in California has occurred in search, detection, navigation, and 
23Those with a statewide perspective include biannual reports by the Commission on State 
Finance, Impact of Defense Cuts on California, Sacramento; The California Institute for Federal 
Policy Research, "Report for the California Congressional Task Force on Defense Re-Investment 
and Economic Development," The California Institute, Washington, D.C., March 9, 1993; Los 
Angeles Economic Development Corporation, "The Los Angeles County Aerospace Task Force 
Report," Los Angeles, March 19, 1993; and James Dertouzos and Michael Dardia, Defense 
Spending, Aerospace, and the California Economy, RAND, Santa Monica, 1993. 
24See, for example, Steven Kosiak and Richard Bitzinger, "Potential Impact of Defense 
Spending Reductions on the Defense Industrial Labor Force by State," The Defense Budget Project, 
Washington, D.C., May, 1993. Kosiak and Bitzinger anticipate up to 1 million defense industry 
job losses from a 1992 baseline of roughly 3 million. 
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guidance, which has fallen 43 percent. Similar to the national figures, employment 
in aircraft and parts fell the least at 32 percent. Of particular significance to 
policymakers, lay-offs of minorities make up 53 percent of aerospace workers in 
Los Angeles County, where most losses have occurred.25 Table 5 illustrates 
annual employment for California aerospace from 1988 to 1993.26 
Table 5 
CALIFORNIA AEROSPACE EMPLOYMENT 
Category 88 89 90 91 92 93e 
Aircraft and parl'> 159.6 161.4 162.3 145.8 132 109 
Guided missiles and space 79.9 77.9 75.7 68.1 58.2 48 
production 
Search, detection, navigation, 123.6 111.7 99.3 94.1 84.6 70 
and guidance equipment 
Total 363.1 351 337.3 308 274.8 227 
Source: Bureau of Labor Statistics 
1993 figures arc estimates. 
Note that these average annual estimates differ from estimates in the reporter's introduction. 
The introduction cites losses from January 1988 to late 1993. 
According to the Commission on State Finance, most of these job losses 
have occurred in Southern California.27 Two-thirds of the losses have occurred in 
Los Angeles County. Nineteen percent have occurred in San Diego and Orange 
Counties,28 and 7 percent in Santa Clara County. Other areas of the state account 
for 10 percent of the job loss. 
Continued reductions in the DoD procurement and R&D accounts will lead to 
a substantial number of additional job losses in California. For example, the 
Commission on State Finance projects further aerospace job losses of nearly 
80,000. The Commission's estimates may be slightly optimistic because of larger 
than anticipated defense reductions, a continued weak civilian aircraft sector, the 
25Danicl Flaming, "Community and Work Force Impacts of Aerospace Employment," 
Economic Roundtable, Los Angeles County Economic Adjustment Strategy for Defense 
Reductions, Economic Roundtable, Los Angeles, March 17, 1992, p. 153. 
26Acrospacc lay-offs arc occurring proportionally across worker categories. Economic 
Roundtable, "Los Angeles County Economic Adjustment Strategy for Defense Reductions," 
Economic Roundtable, Los Angeles, March 17, 1992, pp. xiii, 167. 
27Commission on State Finance, "Impact of Defense CuL<> on California: An Update," 
May, 1993, p. 3. 
28Thc Commission did not break out the losses in San Diego and Orange Counties, but it 
appears that job losses arc comparable. 
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growing costs of business in California,29 and the termination or slowdown of 
several major DoD weapon systems highlighted in the bottom-up review. Most of 
the job losses will continue to occur in the south. 
An economic model developed for this report identifies likely state job losses 
from continued procurement and R&D reductions. Using data from the Bureau of 
Economic Analysis30 and estimated aggregate decreases in final demand for defense 
procurement and R&D, the model estimates direct job losses in defense industries 
and indirect job losses in other industries. See Appendix B for further details on 
the model. 
Model projections are based on three assumptions. First, the model assumes 
that actual defense reductions will closely match DoD plans to 1998. Second, it 
assumes that California defense firms will suffer between 30 and 40 percent of 
aggregate defense procurement and R&D reductions, a higher share than the state's 
current 21 percent share of national defense spending. This range is reasonable 
because of the state's historical high share of defense procurement and R&D. 
Finally, it assumes that the decreases in aggregate defense demand are spread 
across three industries: aircraft and parts (60 percent), electric and electronic 
equipment (20 percent), and scientific and controlling instruments (20 percent). 
The model results are shown in Table 6. 
As indicated, the most adverse economic effects are found in three industries: 
aerospace, electric and electronic equipment, and instruments and related products. 
Job losses in these industries total between 60,000 and 80,000.31 Total job losses, 
however, exceed 183,000, due to the indirect effects of decreased defense demand 
29For example, Hughes Missiles has opted to move some of its California facilities to 
Arizona. The estimated job loss is 2,0(Xl. "Arizona companies have mixed future," Defense 
Conversion, Vol. 2, No. 16, August 16, 1993, pp. 2-3 and "Hughes leaves California," Defense 
Conversion, Vol. 2, No.7, April 12, 1993, p. 5 .. 
30Bureau of Economic Analysis, Regional Multipliers: A User 1/andbook for the Regional 
Input-Output Modeling System (RIMS If), GPO, Washington, D.C., 1992. 
31These correspond to estimates of employment losses in other report'>. One article 
examined the relationship between prime defense contract'> in California and high technology 
employment in Los Angeles County and found a significant relationship. See Allen J. Scott, 
"Growth and Future Prospect<; of the Aerospace-Defense Industry in Los Angeles County," in 
Economic Roundtable, Los Angeles County Economic Adjustment Strategy for Defense 
Reductions, Economic Roundtable, Los Angeles, March 17, 1992, pp. 69-116. This report 
performed a similar analysis by regressing a one-year lag of national aerospace employment against 
national aerospace sales. The result-> show that each million dollar increase (decrease) in sales 
results in 29 more (fewer) aerospace jobs. R2=.54, t= 4.3, and the Durbin-Watson statistic was 
.94. This corresponds closely to the input-output analysis in this report. 
- 21 -
on other industries.32 As indicated, many of these losses are in rapidly-expanding 
service industries. As the table also indicates, output falls by between $15 and $20 
billion, and earnings fall by between $4.8 and $6.4 billion. 
Table 6 
ECONOMIC EFFECTS OF PROCUREMENT AND R&D REDUCTIONS 
30 Percent Share 40 Percent Share 
Industry Output Earnings Job loss Output Earnings Job loss 
decline decline decline decline 
(millions) (millions) (millions) (millions) 
Aircraft and part<,.a 4522 1442 31,639 6029 1923 42,185 
Electric and electronic 1972 682 16,330 2630 910 21,773 
equipment 
Instruments and 1452 462 12,134 1936 616 16,178 
related producL<> 
Retail trade 501 244 11,340 667 325 15,120 
Business services 555 296 9185 739 395 12,247 
Eating and drinking 306 96 7484 408 128 9979 
places 
Wholesale trade 626 258 6464 835 344 8618 
Health services 346 210 5557 462 279 7409 
Miscellaneous 294 103 4763 392 137 6350 
services 
Transportation 327 126 3856 437 168 5141 
Other 9263 884 28690 12,350 1178 38,254 
Total 15,364 4801 137,441 20,485 6401 183,255 
aTransportation equipment, except motor vehicles used as surrogate for aircraft and parts, and for 
space vehicles and guided missiles. 
Based on multipliers in Bureau of Economic Analysis, Regional Multipliers: A User Handbook 
for the Ref?ional/nput-Output Mode/in;< Svstem (RIMS II), GPO, Washington, D.C., 1992. 
The indirect effects from changes in final defense demand are greater in 
California than in other defense-dependent states. For example, the employment 
multiplier in California for transportation equipment, except motor vehicles is 23.8 
per $1 million in final demand. In Massachusetts and Missouri, the employment 
32The implicit employment multiplier is then 2.29. Some have argued that this multiplier 
understates the indirect effccl'; of defense downsizing. In particular, some argue that employment 
multipliers ignore income "respending" multipliers resulting from the high wages paid to 
aerospace workers. According to recent Bureau of Labor Statistics data, aircraft production workers 
earned just over $700 weekly in early 1993, workers in guided missiles and space vehicles earned 
just under $700 weekly, while the average for manufacturing jobs was S477 weekly. In a study of 
multipliers across several industries, the Economic Policy Institute, for example, estimates an 
employment multiplier for aircraft production of double that used by BLS. Sec Dean Baker and 
Thea Lee, "Employment Multipliers in the US Economy," The Economic Policy Institute, 
Washington, DC, March, 1993, especially pp. 14-15, 26. 
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multipliers are 21.8 and 21.7, respectively. The underlying cause of this may be 
explained by the tight network of suppliers and sub-contractors located in 
California. As noted above, the Economic Roundtable found a high positive 
correlation between sales to DoD and local inputs in a recent survey.33 
It should be emphasized that these figures represent static job and earnings 
losses, and output decline. They do not include the positive effects of increased 
federal expenditures in other areas, such as technology development, deployment, 
transportation, infrastructure development, environmental remediation, and, 
potentially, a host of other areas. 
The Bottom-up Review's Effects on Defense Industries 
The bottom-up review revealed several industry winners and losers, 
including several California fim1s, based on weapon system recommendations.34 
McDonnell Douglas (Long Beach) and Northrop (Los Angeles) will benefit from 
the continued production of the Navy F/A-18C/D aircraft and the continued 
development of the F/ A-18E/F aircraft. McDonnell Douglas will also benefit from 
the continued production of the C-17 aircraft, although the eventual production run 
could be reduced below the planned 120. Northrop will also be aided by the 
continued development of the Tri-Service Stand-off Missile. 
Lockheed (Calabasas, CA) is an apparent loser from the bottom-up review, at 
least with respect to the cancellation of the Navy's A/FX attack plane. In addition, 
the cancellation of F-16 production is a setback for Lockheed.35 Although it was 
not clear from the bottom-up review, Lockheed could see the Trident II missile 
production canceled or scaled back since Congress has asked the Administration to 
renegotiate the Strategic Am1s Reduction Treaty. 
However, Lockheed should be helped considerably by a number of other 
developments. In particular, the DoD still plans to develop the F-22, for which 
Lockheed is a prime contractor. A decrease in C-17 production could mean 
additional life extension probrrams for other Lockheed products, including the C-
141 and the C-5. Appendix C lists major DoD weapon systems produced or 
33 Allen J. Scott, "Growth and Future Prospects of the Aerospace-Defense Industry in Los 
Angeles County," in Economic Roundtable, Los Angeles County Economic Adjustment Strategy 
for Defense Reductions, Economic Roundtable, Los Angeles, March 17, 1992, p. 91. 
34Defcnse Budget Project, "Media Advisory: Defense Contractors Potentially Affected by 
the Bottom-up Review," September 1, 1993. 
35Production occurs in Ft. Worth, TX. 
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developed in California, companies involved in their development or production, 
city and county, status of development or production, and FY 199P6 funding for 
these weapon systems. 
As noted in Section II, California's large share of DoD R&D should mitigate 
somewhat the effects of downsizing. This is countered by the scaling back of the 
Strategic Defense Initiative (SDI), where California firms account for approximately 
40 percent of total SDI expenditures.37 (SOl work performed in Southern 
California in 1991 is shown in Appendix C.) Appendix D lists prime contractors 
by county, FY 1992 contract value, and type of work (e.g., research, production, 
construction, etc.). Appendix D excludes classified programs, which are believed 
to be substantial in size and number in California. 
36Latest year available. 
37 Author's estimate based on conversations. 

IV. THE INDUSTRY TRANSITION CHALLENGE 
Considerable debate exists concerning the ability of defense industries to 
"convert" to commercial products, implicitly questioning the efficacy of government 
conversion programs. Skepticism is particularly strong in many defense industries. 
This section describes obstacles to conversion, cites two conversion successes and 
failures, and outlines conversion/transition strategies. 
A number of political officials contend that conversion from defense to 
commercial products should be an easy task, arguing that i'if you can build a 
bomber, you can build a bus." Others contend that defense firms simply haven't 
explored commercial opportunities.38 However, numerous differences between the 
defense industry and other commercial enterprises, at least in theory, constrain 
these efforts. For example, the defense industry is characterized by a monopsony 
market (i.e., one buyer),39 low production runs, few marketing requirements, and 
very high product specialization. These differences are summarized in the 
following table. 
Table 7 
DIFFERENCES BETWEEN DEFENSE AND COMMERCIAL INDUSTRIES 
Characteristic Defense Industry Commercial Industry 
Customer One Many 
Product origin Customer requirement Firm, market 
Product specialization Very high Low 
Development time Long Short 
Production quantity Low High 
Price Cost driven Market driven 
Overhead cosL<> High Low-medium 
Marketing Little Much 
Risk/reward Low-medium/low High/high 
Regulation High Low 
Source: Based on Michael N. Beltramo, "Defense Contracting and the Los Angeles Economy," 
Economic Roundtable, Los Angeles County Economic Adjustment Strategy for Defense 
Reductions, Los Angeles, March 17, 1992,_p. 19. 
38This is vociferously disputed by most defense officials whom I have interviewed. They 
argue that they have laken advanwge of commercial opportunities whenever possible. 
39Some defense firms also exercise monopoly power, however, which provides them 
additional leverage against their DoD buyers. 
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Surveys of defense frrms40 indicate that many firms recognize these 
differences and the difficulties in conversion. Most defense firm managers 
acknowledge their lack of marketing experience, for example. However, one 
survey41 indicated that one-half of defense firn1s saw no constraints to entering 
commercial markets. Others, accustomed to high DoD quality standards, express 
concern that their product quality will require, but perhaps not fetch, high prices in 
the commercial market place. 
OBSTACLES TO CONVERSION 
Defense industries have generally found it difficult to transition to commercial 
products. In addition to lacking many commercial industry characteristics, 
obstacles include: 
• Insufficient financing. 
• Underfunded and inefficient federal and state assistance programs. 
• Weak political leadership. 
• Overly optimistic assessments of future defense spending. 
• DoD procurement regulations that inhibit commercial development. 
• Inability of a specialized work force to transfer to commercial product 
production. 
• Weak national and global economies.42 
A large number of firms indicate that insufficient financing to develop, 
produce, and market commercial products is their single most significant obstacle to 
conversion. This is particularly apparent in small firn1s and suppliers with 
extremely limited internal funding. Financial institutions are often reluctant to 
extend credit to firms without secure track records that are attempting to transition to 
commercial products. 
4
°California's Council on Defense Conversion, in conjunction with the Lawrence 
Livermore National Laboratory, is surveying California companies to determine their interests in 
conversion and in collaboration. 
41
"Arizona companies have mixed future," Defense Conversion, Vol. 2, No. 16, August 
16, 1993, pp. 2-3. 
42The Economic Roundtable lisL-; several additional obstacles, including high firm overhead 
and aversion to risky ventures. Daniel Flaming and Elizabeth Reid, "Technology 
Commercialization," in Economic Roundtable, Los Angeles County Economic Adjustment 
Strategy for Defense Reductions, Economic Roundtable, Los Angeles, March 17, 1992, pp. 132-
133. 
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Transitioning firms also complain that federal and state prot,rrams, described 
in the next two sections, are grossly underfunded. For example, while more than 
$14.4 billion will be spent on technology development, deployment, and other 
industry conversion initiatives between 1993 and 1997, this figure represents about 
10 percent of DoD procurement and R&D in 1987 and 14 percent in 1993. 
Similarly, a few firms complain that state prot,rrams do not provide adequate 
matching funds, although funding has been substantial. California, for example 
provided $65.6 million in matching funds for federal technology programs in 1993. 
New York provided $12 million43 and Connecticut provided $16 million in 
matching grants for the same competition.44 As a share of DoD contracts per state, 
Connecticut provided about twice as much as California, while New York provided 
about the same as California. The average match in Connecticut was $400,000, 
while in California it was $185,000.45 
Many firms also complain that the matching requirement for participation in 
DoD technology programs is excessive, particularly for small firms. These firms 
suggest that the federal match requirement should vm·y depending upon the maturity 
of research and potential for commercial application. 
A number of frm1s have complained that transition efforts have been 
hampered by inefficient federal programs, including excessive conversion 
bureaucracy.46 Also, firn1s have expressed concerns that federal assistance 
programs will be politically-driven rather than based on a competitive approach. 
These concerns appear to be justified, based on the amount of funds eam1arked in 
the 1994 Defense Appropriations Act for specific projects.47 
Some observers also point to a failure of political leadership as one of the 
obstacles to conversion. Joel Kotkin, a fellow at Pepperdine University's business 
school, argues that political lobbying has replaced entrepreneurship in defense-
dependent regions like Los Angeles.48 In short, political leaders, rather than 
43
"California flooded with proposals," Defense Conversion. Vol. 2, No. 14, July 19, 1993, 
p. 6. 
44
"Connecticut matches TRP," Defense Conversion, Vol. 2, No. 17, August30, 1993, p. 
3. 
45
"California wanL<> lion's share of funds," Defense Conversion, Vol. 2, No. 16, August 
16, 1993, p. 6. 
46
"Industry questions conversion initiatives," Defense Conversion, Vol. 2, No. 10, May 
24, 1993, pp. 1-2. 
47These are described in the following section. 
48
"Calif. provides matching conversion funds," Defense Conversion, Vol. 2, No. 11, June 
7, 1993, pp. 1-2. 
- 27-
focusing on emerging markets for businesses, focus on short-term political 
objectives, such as securing a subsequent defense contract or securing the lion's 
share of transition assistance. 
Another obstacle to conversion may be industry managements' perceptions 
that the defense budget downturn will be temporary or less severe than now 
planned by DoD. For example, a Los Angeles Economic Development 
Corporation/ AT Kearney survey49 of defense industry executives showed that more 
than one-half expect only a 5 to 15 percent decrease in defense budgets over the 
next five years. 50 As described in Section II, aggregate defense budgets will 
probably fall up to 17 percent or more, while procurement spending could fall up to 
30 percent. Underestimating the budget decline in all likelihood discourages 
defense industries from conversion efforts. 
DoD procurement regulations that inhibit commercial development also 
present an obstacle to defense firms attempting to diversify to commercial products. 
Most firms find that DoD requirements for producing products, military 
specifications, or "milspecs," greatly restrict their ability to produce defense and 
commercial products side by side. 51 The greatest burden of mil specs is their 
associated overhead. Secretary of Defense-designate William Perry has estimated, 
for example, that milspecs may cost $30 billion annually, equivalent to 40 percent 
of total DoD procurement funding. 52 Procurement reform should decrease the 
impediments to the DoD purchasing commercial products. 
The defense industry's inability to transfer its specialized work force to 
commercial product production is also an apparent obstacle to conversion efforts. 
Labor skills in defense industries are typically much higher than is required in most 
commercial manufacturing industries and direct worker transfers are limited. For 
example, TRW has created 4,700 new jobs in its auto airbags production; however, 
49 AT Kearney and Los Angeles Economic Development Corporation, "An Industry in 
Transition," June, 1993, p. 11. 
50-fhe Economic Roundiablc reported similar findings. Elizabeth Reid, "Defense 
Dependency and Growth Expectations in the High Technology Industrial Complex," in Economic 
Roundtable, Los Angeles County Economic Adjustment Strategy for Defense Reductions, 
Economic Roundtable, Los Angeles, March 17, 1992, p. 9. 
51
"Milspcc under attack from all sides," Defense Conversion, Vol. 2, No. 13, July 5, 
1993, pp. 2-3. 
52Perry estimates that paperwork cost<> arc 10 percent in industry. "Acquisition reform is 
vague," Defense Conversion, Vol. 2, No. 9, May 10, 1993, p. 2. 
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most of these are low-wage, non-technical positions.53 Only 15 of TRW's 
aerospace engineers have transferred to the program. 54 
Labor union and workers have also complained that many defense firms do 
not adequately support efforts to retrain workers for commercial production efforts. 
Only 9 percent of Arizona's aerospace manufacturers, for example, expressed 
interest in job retraining programs. 55 
Finally, weak national and global economies have !,lfeatly constrained defense 
firms' efforts to diversify. In particular, California's economy has fared poorly in 
the last several years. Since 1990, California's economy has declined more than 
the national economy in tem1s of employment, income, spending, and construction. 
In fact, one can argue that defense conversion would not have received so much 
attention had the overall economy been more robust. 
TRANSITION SUCCESSES AND FAILURES5 6 
A number of firms have attempted to aggressively enter commercial markets. 
Many of these efforts have failed, while several have been successful. 
Perhaps the best known conversion failure belongs to Grumman, a long-time 
New York-based producer of Navy aircraft, which attempted to diversify into the 
transportation business in the early 1970s. Grumman purchased a bus company 
from Rohr, but found its costs excessive, its marketing ineffective, and discovered 
that government support for surface transportation was weak. Grumman now says 
it evaluates new opportunities more carefully and attempts to remain close to its core 
53
"TRW enters air bag market," Defense Conversion, Vol. 2, No. 16, August 16, 1993, 
pp. 2-3. 
54 However, a recent CBO study says that displaced defense workers arc doing no worse than 
other laid off workers. Congressional Budget Oflicc, Reemploying Defense Workers: Current 
Experiences and Policy Alternatives, CBO, Washington, D.C., August, 1993. 
55
" Arizona companies have mixed future," Defense Conversion, Vol. 2, No. 16, August 
16, 1993, pp. 2-3. On the other hand, Washington's aerospace firms expressed strong support for 
proactive worker training and retraining. Virginia M. Mayer, Local Officials Guide to Defense 
Economic Adjustment, National League of Cities, Washington, D.C., 1992, p. 68. Boeing has 
established a highly-respected proactive program with the International Association of MachinisL<>. 
Details on the program are contained in Appendix I. 
56Danicl Flaming and Elizabeth Reid, "Technology Commercialization," in Economic 
Roundtable, Los Angeles County Economic Adjustment Strategy for D(fense Reductions, 
Economic Roundtable, Los Angeles, March 17, 1992, pp. 143 list several lessons for successful 
commercialization, including proceeding only when there arc clearly identified markcL'> and broad-
based support for commercialization exists. 
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capabilities. 57 Today Grumman is trying to transfer military surveillance 
technology to traffic monitoring, commercialize its information technology, and 
develop magnetically levitated trains.58 
ITT Cannon, which has traditionally supplied vehicle, computer, and switch 
devices to the DoD, decided in 1990 to expand to commercial buyers and a more 
diverse line of commercial products.59 As a result of several initiatives, ITT 
Cannon has managed the transition well. First, ITf Cannon found that milspecs 
precluded efficient side-by-side production and set up a separate commercial 
operation with lower overhead. Second, ITT Cannon, recognizing its need for 
commercial marketing skills, restructured its sales efforts. Finally, ITT Cannon 
carefully selected new products based on its core competencies. Sales have 
increased for the last two years, the firm's commercial base is expanding, and its 
overall cost structure has been reduced. 
TRANSITION STRATEGIES 
A number of approaches to defense downsizing and conversion have become 
apparent in defense industries. At the broadest level, firms decide either to pursue 
transition options or to remain primarily a DoD supplier.60 At a more detailed level, 
strategies, which are not mutually exclusive, include focusing on: 
• Continued DoD products or niches. 
• Expanded sales to DoD-like buyers. 
• Commercial products that match competitive advantages. 
Many firms, particularly large prime contractors,61 believe that their long-
term profitability is best served by specializing on defense products. A Boeing 
executive suggested in an interview that the conversion concept is simply 
57"Grumman diversified business uniL'>," Defense Conversion, Vol. 2, No. 16, August 16, 
1993, p. 5. 
58Grumman has developed iL-> own magnetically levitated (maglev) test track in New York. 
House appropriators pledged S22 million for maglev developmem in its FY 1994 mark-up; 
however, this was deleted in the final conference report. Grumman recently announced that they 
will no longer design combat aircraft. John Mintl., "Grumman Faces Up to the Plane Facts," 
Washington Post, November 5, 1993, p. Dl. 
59 AT Kearney and Los Angeles Economic Development Corporation, "An Industry in 
Transition," June, 1993, p. 29. 
60AT Kearney and Los Angeles Economic Development Corporation, "An Industry in 
Transition," June, 1993, describes strategies of firms in the Los Angeles area. 
61 Ibid., p. 13. 
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impractical for most large defense-dependent firms, with their high reliance on low 
production runs, high quality products, and highly-skilled work forces. Some 
firms are developing or expanding their product niches, such as aircraft avionics 
and electronics upgrades. Many of these firms expect the weaker defense firms to 
fail and, in this industry shake-out, to expand their market share. Furthermore, 
they point to expanded possibilities for military sales overseas. 
A number of firms, mostly subcontractors and a few prime contractors, are 
seeking to transition to DoD-like customers, particularly the National Aeronautics 
and Space Administration (NASA), the Department of Energy (DoE), and the 
Federal Aviation Administration. These firms view the transition as manageable 
since NASA and other federal government agencies have similar procurement 
policies and will require few changes in existing production efforts. 
Finally, a number of firms are "taking the plunge" and aggressively pursuing 
commercial product markets. The Los Angeles Economic Development 
Corporation found that suppliers and firms that supply subsystems are pursuing 
this course most aggressively, trying to match their existing specialization and 
competitive advantages to commercial products.62 The Electronics Industries 
Association suggests four areas of commercial opportunity:63 
• Detecting and characterizing hazardous waste (lasers, acoustic sensors, 
signal processing). 
• Decommissioning old weapon systems. 
• Unmanned aerial vehicles for surveillance, weather forecasting, and 
environmental measurements. 
• Simulation and modeling. 
62AT Kearney and Los Angeles Economic Development Corporation, "An Industry in 
Transition," June, 1993, p. 26. 
63
"EIA forecast mixed on defense conversion," Defense Conversion, Vol. 2, No. 21, 
October 25, 1993, pp. 1-2. 

V. FEDERAL CONVERSION PROGRAMS 
Congress authorized and appropriated a total of $2.8 billion in FY 1993 for 
defense conversion.64 Department of Defense transition programs for workers, 
communities, and firms accounted for $2.1 billion of the total. Congress also 
budgeted nearly $500 million for conversion initiatives within the Department of 
Commerce (DoC), and $300 million within the Department of Labor for displaced 
defense workers.65 Although this funding was signed into law in 1992, President 
Bush withheld allocation to the appropriate agencies. President Clinton released 
these funds in March, 1993. 
Over the next several years, the Administration plans to increase these 
funding levels, particularly those for technology-based transition assistance. About 
three-fourths of the proposed funding from 1993-1997 is reserved for dual-use 
technology development and other high technology investments. The total budget 
for community and personnel assistance from 1993-1997 is projected at $5.2 
billion, while dual-use technology receives $4.7 billion, and new high technology 
investment $9.7 billion. This massive shift to non-defense high technology 
investment will include a range of industries, such as information highways and 
federal lab partnerships with private industries. Congressional actions could 
increase five-year funding beyond President Clinton's $19.6 billion proposal of 
March, 1993. Projected funding levels from 1993-1997 are shown in Table 8.66 
(The figures in Table 8 are budget authority and should not be compared directly 
with appropriated amounts or outlays shown in subsequent tables.) 
64Diffcrcnt accounting prcx:cdurcs have led to substantial differences in defense transition 
assistance funding estimates. For example, the White House this year rcporl<> only incremental 
increases in funding for some non-partnership dual-usc technology programs, understating funding 
levels. Congress, on the other hand, misclassifics some programs as transition or conversion 
efforts. The removal of the budget "wall" between defense and domestic spending this year no 
longer requires Congress to order DoD to transfer budgeted authorizations and appropriations to 
other agencies, further complicating attcmpl> at annual comparisons. This report includes some 
funding Congress and the Administration do not, and it excludes some funding that Congress and 
the Administration include. It attempts to develop a consistent method of accounting for all federal 
transition and conversion efforts so that funding levels can be compared over time. 
65This includes S75 million transferred from DoD to DoL. 
66Dcputy Secretary of Defense William Perry has emphasized that these arc preliminary 
funding levels and could change substantially in future years. 
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Table 8 
PROJECTED 1993-1997 TRANSITION FUNDING 
(BA, in$ millions) 
Program Area 93 94 95 96 97 Total 
Worker, Personnel, and Community 637 1,130 1,152 1,152 1,152 5,223 
Assistance 
Dual-Use Technology Programs 845 964 964 964 964 4,701 
New High Technology Programs 185 1,206 2,329 2,758 3,175 9,653 
Total 1667 3 300 4 445 4 874 5 291 19 577 
Source: White House, Office of the Press Secretary. 
President Clinton requested-and Congress recently approved-an increase 
in FY 1994 federal assistance for communities, firms, and workers. Table 9 shows 
aggregated transition funding for 1993 and 1994. 
Table 9 
FEDERAL DEFENSE TRANSITION FUNDING, 1993, 1994 
Program FY 1993 FY 1994 FY 1994 FY 1994 
Estimate Request Authorization Appropriation 
(millions) (millions) (millions) 
Technology Reinvestment 452 318 534 404 
Project (TRP) 
DoD Non-TRP Dual-use 152 205 235 215 
Technology Programs 
DoD Non-partnership Dual-use 1010 1041 1252 1,222 
Technology Programs 
Non-DoD Technology 463 599 NAa 647 
Assistance 
Community Planning and 109 62 NAa 207 
Assistance 
Work Force Initiatives 591 848 sua 868 
Shipbuilding initiative - - 197 80 
Total 2,777 3,073 3,883b 3,643 
aAuthorization legislation pending or noted required. See Tables 10-15 below. 
bAssumes authorization for non-DoD Technology Assistance and Community Planning and 
Assistance equal to appropriated amount. 
Sources: Defense Budget Project, author's estimates. 
As Table 9 indicates, the Clinton Administration request represented a 6.5 
percent increase over transition funding in 1993. Congress, in turn, increased 
the Clinton request, authorizing $3.9 billion and appropriating $3.6 billion for 
1994. Increases are anticipated in all categories except for the Technology 
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Reinvestment Project (TRP), which will see a 10.6 percent decrease. A more 
detailed description of these program areas follows. Appendix E provides an 
extensive list of federal contacts for transition assistance. 
Technology and Industrial Base 
The federal government's defense conversion technology focus is housed 
under the newly-created Technology Reinvestment Project, an interagency 
organization led by the Advanced Research Projects Agency (ARPA).67 TRP will 
offer competitive grants to research partners to promote dual-use technologies, 
technology development, and management education, training, and extension 
services. 68 
Additional programs intended to provide assistance to industries are located 
within other federal departments and agencies. For example, the Department of 
Commerce's National Institute of Standards and Technology (NIST) will provide 
nearly $650 million for a variety of programs in FY 1994. Finally, the DoD is 
maintaining production requirements for some weapons in order to maintain the US 
industrial base. These technology and industrial programs are described below. 
TRP 
In addition to ARPA, the TRP includes the Department of Energy (DoE), 
Department of Transportation (DoT), National Science Foundation (NSF), NIST, 
and NASA. TRP's programs provided $452 million in assistance to firms and 
others in FY 1993. The objective of the TRP program is to develop and deploy 
technologies to expand commercial opportunities for defense fim1s and to promote 
advanced manufacturing capabilities. (TRP plans to expand to 11 technology areas 
in future programs.) Participation in TRP requires a 50 percent cost share from 
private sector participants.w TRP programs and awards are described in detail in 
Appendix F. 
67 ARPA is the former DARPA (Defense Advanced Research Projects Agency), the DoD's 
technology development effort. 
68Some technology funding will be housed ouL<>ide TRP, as the following tables indicate. 
69The House had asked for a small business cost share of only 30 percent, but this was 
dropped in the final report language. US House of Representatives, "National Defense 
Authorization Act for Fiscal Year 1994," Report 103-357, GPO, Washington, D.C., November 
10, 1993, p. 730. However, Conference Authorizers liberalized industry in-kind contributions. 
US House of Representatives, "National Defense Authorization Act for Fiscal Year 1994," Report 
103-357, GPO, Washington, D.C., November 10, 1993, pp. 248-250. 
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The first three rounds of competition for TRP funds occurred in the spring 
and summer of 1993. Initial awards were announced in late October and 
November. California has to date received an estimated 22 percent ofTRP awards, 
slightly more than its 1992 share of DoD prime contracts. 
Table 10 lists DoD dual-use technology-based assistance to firms 
administered by the TRP. It lists a program description, 1993 funding levels, the 
1994 Administration request, and congressional authorization and appropriations 
levels. 
Table 10 illustrates the White House request to decrease TRP funding from 
$452 million in FY 1993 to $318 million in FY 1994. Congressional authorization 
is $534 million; however, Congress appropriated only $404 million.7° In short, the 
amount of technology assistance through TRP will decrease in 1994. Congress 
failed to appropriate funds for the manufacturing extension and dual-use technology 
assistance extension programs, although it did authorize funds for each. 
Although TRP cost-sharing arrangements are to be competitively awarded, 
the Conference Appropriators earmarked 22 percent of TRP funds. This came as a 
particular disappointment to the California congressional delegation, which argued 
vociferously against earmarking technology appropriations.71 
The earmarks are contained in the DoD's R&D budget and are not clearly 
identified as TRP funds. The earmarks are included only in the Conference Report 
language and not in the final bill language, which would have greater leverage in 
forcing the Clinton Administration to honor the earmarks. However, the report 
language requires prior congressional approval before eliminating the earmarks. In 
short, the Clinton.Administration may be able to ignore the earmarks, but only if it 
reduces total DoD spending by the earmarked amount. Thus, some of the earmarks 
will undoubtedly come from TRP programs. 
70fhe Senate had authorized an increase to $515 million, and the House an increase to $575 
million, including $200 million for unspecified programs. It is widely thought that the House 
intended for this additional funding to be made available for non-funded TRP proposals from FY 
1993. 
71 Representative George Brown asked that all funds be competitively awarded. Indeed, the 
Authorizations Act contains a provision that requires a competitive process. 
Program/agency 
ARPA dual usc 
_partnerships 
Commercial-
military integration 
partnerships 
Advanced 
manufacturing 
technology 
partnerships 
Manufacturing 
extension program 
Dual use technology 
assistance extension 
Regional 
technology alliances 
Manufacturing 
engineering 
education program 
TRP-related Small 
business initiatives 
Total 
- 35-
Table 1(} 
TRP FUNDINGa 
(millions) 
Target/objective FY 1993 
Estimate 
Emerging 82 
technologies 
Provides matching 42 
funds to develop 
research 
technologies with 
commercial 
applications 
Promote 24 
technologies with 
dual-usc 
applications 
Up!,'Tade 87 
manufacturing 
capabilities 
Assist local defense 91 
firms to develop 
dual-usc capahil itics 
Provides private 91 
industries with 
granL'> for applied 
R&D and 
development 
Provides matching 28 
grants to establish 
or enhance 
manufacturing 
degree prognuns 
Provides assistance 7 
to small businesses 
452 
aExcludcs S50 TRP shipbuilding initiative. 
FY 1994 FY 1994 
Request Author-
ization 
148b 250 
35 75 
30 50 
25c 30 
od 30 
85 75 
20 24 
0 0 
318 534 
blncludcs $43.3 million in DoD software initiative, not explicitly funded by Congress. 
ccarry over from 1993. Explicit authorization not required. No included in total. 
dJncluded in manufacturing extension program total. 
Source: Defense Budget Project 
FY 1994 
Approp-
riation 
150 
100 
30 
() 
() 
100 
24 
0 
404 
Unfortunately, Califomia did not do well in terms of obtaining its share of 
earmarked technology funds. In fact, Califomia is the recipient of only one of the 
29 earmarked projects, a technical center in San Bemardino, with funding of less 
than two-tenths of one percent of total eam1arks. Most observers speculate that 
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California legislators were caught off guard by the large number and amount of 
earmarks.72 A list of earmarked TRP projects is located in Appendix G. 
The final Authorizations Act does contain some beneficial language for 
California's conversion efforts. The Act notes its support for Gold Strike, a state-
led regional technology development and deployment effort, and California's 
Manufacturing Excellence program, which are described in the next section. 
Finally, although California did poorly in terms of earmarked technology funding, 
the state will receive as much as one-half of other earmarked DoD funds, which are 
described in the community planning and assistance section below. 
A number of additional provisions in the Authorizations Act are noteworthy: 
• 1994 funds may be used to make awards for unfunded 1993 project 
submissions. 
• The Secretary of Defense may consider in-kind contributions and federal 
small business program funds for private sector share of TRP projects. 
DoD Non- TRP Dual-Use Technology 
The DoD also funds a large number of non-TRP dual-use technology 
partnership programs. As with TRP, these programs require cost-sharing from the 
private sector. Although less-publicized than the TRP programs, these provide 
substantial funds for technology partnerships with the DoD. Three programs, agile 
manufacturing, advanced materials synthesis and processing, and US-Japan 
management training could become part of TRP in 1994_73 Table 11 lists non-TRP 
DoD dual-use technology prot,rrams. 
DoD Non-partnership Dual-use Programs 
The DoD also supports a third category of technology assistance that will 
account for an additional $1.2 billion in FY 1994. These programs differ from 
TRP or other partnership programs since they do not require cost sharing or formal 
partnership with DoD or other federal agencies. However, as with TRP, these 
programs develop technologies with potential commercial applications. Table 12 
indicates DoD non-partnership dual use technology programs. 
72Represemative John Murtha, Chairman of the Defense Appropriations Subcommittee, 
had agreed to a so-called "thou shalt not earmark" amendment in October. 
73 ARPA and the conferees included these programs in their list of TRP projects, although 
the DoD still maintains them as separate from the TRP interagency review. 
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Table II 
DOD NON-TRP DUAL USE TECHNOLOGY PROGRAMS 
(funding in millions) 
Program/agency Targel/objective 
Agile manufacturing Inter-industry 
and enterprise partnerships between 
integration industries with 
complementary 
capabilities 
Advanced materials SupporL-; development 
synthesis and of partnerships to 
processing promote application of 
experimental materials 
in commercial 
applications 
US-Japan management Provides grants for 
traininga exchange programs 
with Japan 
Small business Manufacturing 
innovative rescarcha extension program 
Total 
Source: Defense Budget ProJect. 
asBIR figures are estimated. 
Non-DoD Technology Assistance 
FY 1993 
29 
29 
9 
85 
152 
FY 1994 FY 1994 
Request Author-
ization 
20 50 
24 30 
5 10 
161 145 
205 235 
FY 1994 
Appro-
priation 
35 
30 
5 
145 
215 
Finally, a number of federal programs housed outside of the DoD provide 
technology development, deployment, and other assistance to a range of firms, 
including those in the defense industry. The most aggressive programs are located 
in the Department of Commerce. 
The DoC's National Institute of Standards and Technology (NIST), created 
in the Omnibus Trade and Competitiveness Act of I988, seeks to enhance the 
competitiveness of American industry, assist private- sector initiatives to capitalize 
on advanced technology, and advance cooperative efforts among industries, 
universities, and government laboratories, particularly through cost-shared efforts, 
NIST includes the following programs: 
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Table 12 
NON-PARTNERSHIP DUAL USE DOD TECHNOLOGY PROGRAMS 
(funding in millions) 
Program/agency Target/objective FY 1993 FY 1994 FY 94 FY 94 
Request Author- Appro-
ization priation 
Integrated Command Active matrix liquid 152 57 100 85 
and ControVHigh crystal display 
definition systems development 
Advanced Lithogmphy Consortia support' to 71 48 90 60 
expedite development of 
semiconductors 
M icroclectron ics/ Government/industry 95 100 90 90 
SEMATECH consortium that 
conduct<> R&D in 
semiconductor 
manufacturing 
technologies 
Computing Systems High speed computing, 279 346 304 304 
and Communications non-seismic tc{;hnolo-
Technology/ ARPA gy, data automation 
development 
Advanced Simulation NA 47 54 54 75 
Materials and Environmental clean- 184 199 260 259 
Electronics up, supercomputer, 
polymers and 
composite developmc.nt 
Microelectronics NA 182 237 237 269 
Manufacturing 
Defense Research NA NAa NAa 80 85 
Sciences 
Total 1010 1041 1252b 1222b 
Source: Defense Budget Project 
aExcludes any Defense Research Science project'>. 
bcolumns do not sum correctly due to inconsistencies between reported appropriations and 
authorizations amounts. Authorizers claim a total of S 1 ,252, which includes $37 million for 
programs not included in appropriations total. 
• Laboratory programs in electrical and electronic engineering, materials 
science and engineering, physics, chemical science and technology, 
manufacturing engineering, computer systems, computing and applied 
mathematics, and building and fire research. 
• Seven regional centers for the transfer of manufacturing technology. 
• Advanced Technology Program (A TP). 
• State Technology Extension Program. 
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These NIST programs provide opportunities for defense conversion. For 
example, ATP will provide up to $2(X) million in FY 1994 for matching grants for 
industry-led R&D projects.74 Recent competition for NIST grants indicates less 
awareness of the A TP when compared with the DoD's TRP. For example, A TP 
received only 200 proposals, compared with 2800 for TRP. Additional information 
on DoD federal transition programs are listed in Table 13. (Table 13 excludes 1994 
authorizations since NIST and other program authorizations have not been 
completed or are not required.)?5 
Industrial Base 
In addition to this large number of federal technology programs, the DoD will 
take several steps to support the nation's defense industrial base. Although not 
formally categorized as assistance to industry, such actions will clearly benefit 
many defense firms. One strategy involves maintaining production lines for 
weapons deemed unnecessary by DoD. These include: 
• General Dynamics production of a third Sea wolf submarine. 
• AH-64 Apache helicopter production until the remanufacture program is 
ready. 
• Multiple-launched rocket system production to avoid a two-year break in 
production. 
• Anti-tank weapon production. 
74NIST may also cst.ablish 25 manuf~1cturing technology centers in areas affected by defense 
downsizing, according to Commerce Secretary Brown. Further details arc not available. "Clinton 
throws a bone to communities," Defense Conversion, Vol. 2, No. 14, July 19, 1993, pp. 1-2. 
75NIST was not authorized during the Reagan and Bush Administrations, but the Clinton 
Administration hopes to revive the program. NIST authorization passed the house (HR 820), but 
it was defeated in the Senate. NIST will probably be a cornerstone of Clinton's economic policies. 
ATP has grown from S 10 million in 1990 to S68 million in 1993. It is projected to reach $750 
million in 1997, while all NIST programs will reach $1.4 billion in 1997. 
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Table 13 
FEDERAL NON-DOD TECHNOLOGY ASSISTANCE 
(funding in millions) 
Program/agency Target/objective FY 1993 FY 1994 FY 1994 
estimate Request Appropri-
ation 
DoC NIST Disseminate advanced 18 30 oa 
Manufacturing manufacturing 
Extension Partnership technologies 
DoC NIST Advanced Provides matching 68 200 233 
Technology Programb granL<> for industry-led 
R&D project.;; 
Scientific and Technical Core internal research 193 210 255 
Research and Services efforts at NIST 
Research Facility NA 105 62 62 
Construction 
DoE civilian Supporl<> federal lab 47 47C 47C 
cooperative research partnerships with 
agrecmenL'> (CRADAs) private industries 
Information Highways Promote private sector 32 soc 50 
(National Telecommun- development of 
ications and Informa- advanced 
tion Administration) communications 
Total 463 599 647 
Source: Defense Budget Project, "Issue Brief: President Clinton's Defense Reinvestment and 
Transition Programs," Washington, D.C., March 24, 1993; US House of Representatives, 
"Conference Report," (Appropriations for Departments of Commerce, Justice, and State), Report 
103-293, October 14, 1993. 
alncludcd in Advanced Technology total. 
blncludes Quality Outreach program funding. 
c Author's estimate. 
Congress also authorized $197 million to revive the US shipbuilding 
industry, which is 99 percent dependent on defense purchases. However, only $80 
million was appropriated, of which $50 million was appropriated to TRP for 
shipyard technology development. The remaining $30 million will be transferred to 
the Maritime Administration for loan guarantees. 
Finally, and of interest to California, the Authorizations Act contains a 
provision that encourages the DoD to spend at least 10 percent of its administrative 
vehicle funds for the purchase of low or zero emission vehicles. 
Community Planning and Assistance 
Federal planning assistance was provided in three program areas in 1993 and 
will be provided in the same three in 1994. These include planning assistance from 
- 41 -
the Office of Economic Adjustment (OEA), housed in DoD, the Employment 
Development Administration (EDA), housed in the Department of Commerce, and 
earmarked DoD operations and maintenance (O&M) funding. 
Two federal agencies provide planning and community assistance funding for 
areas affected by industry downsizing. The OEA provides planning assistance to 
states and local communities affected by base closures and/or defense industry 
reductions. The OEA allocated $30 million in FY 1993 for planning assistance and 
implementation grants to states and communities.76 
The EDA provides Sudden and Severe Economic Dislocation (SSED) grants 
to economically-distressed areas to undertake development plans.77 Total 
community planning and assistance funding in FY 19~3 was $80 million.78 
EDA grants typically provide infrastructure improvements, but also provide 
community planning assistance in some cases.79 The EDA distributed $80 million 
for conversion efforts in FY 1993 for a variety of services, including grants and 
revolving loans, technical assistance, and public works to communities in 
transition. 80 
Significant changes in OEA and EDA funding will occur in FY 1994. 
Congress has authorized an increase to $70 million in OEA funding, well above the 
Administration's request of $29 million. Recently, congressional conferees 
appropriated $39 million to the OEA for 1994.1S1 
EDA funding will remain unchanged in FY 1994, but will remain substantial. 
The Administration's $33 million request was increased by conference 
appropriators to $80 million. EDA authorizations have not been completed. 
76S2 million was set aside for four communities hard hit by base closures, federal lab 
downsizing, or industry downsizing. Alameda County was selected by OEA to receive $500,000. 
77SSED grant<; also include disaster assistance and other areas facing large increases in 
unemployment. 
78Presiclcnt Clinton had asked for an additional S I 5 million for EDA in his stimulus 
package. 
79Communitics that arc unsuccessful in obtaining OEA funds arc encouraged to contact 
ED A. 
8
°Califomia appears to be on its way to obtaining about one-third of 1993 EDA funds, 
accordint to information from local EDA officials. 
8 Several provisions in the Authorization Act arc noteworthy from a California 
perspective, including: 1) Up to 5 percent may be used for swtc planning effort<> 2) At least 25 
percent of funds must be made available to hard-hit communities with more than one base closure 
or at least a five percent drop in civilian jobs as a result of base closures 3) Hard hit communities 
shall receive at least $1,000,000 in 1994 and up to S5 million over several years 4) An additional 
$1 million shall be provided for pilot programs in communities facing a combination of base 
closure and national laboratory downsizing, including the East Bay. 
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Finally, the House Defense Appropriations Act earmarked $88 million in 
DoD operations and maintenance funds for affected communities, particularly those 
in California. (Earmarked O&M funds are listed in Appendix G.) In fact, 
California will receive more than 45 percent of earn1arked O&M funds. California 
projects include: 
• California State University, Monterey ($15 million). 
• Personnel training in law enforcement and health care for Southern 
California ($15 million). 
• San Diego State University Center on Defense Conversion ($7 million). 
• Monterey Institute of International Studies ($5 million) 
• California Statewide Economic Development Network ($3.125 
million).82 
• San Francisco State University California Economic Recovery and 
Environmental Restoration Project ($750,000). 
The Appropriations Act also includes a RAND study on immigration and 
defense downsizing ($1 million), and Mare Island re-use and environmental 
restoration retraining ($2.5 million). 
In 1993, Congress provided $84 million for urban youth activities, which 
although not clearly linked with defense transition efforts, have been included in 
funding totals. This year, the Administration requested community funding for "at-
risk" youths of $109 million. A substantial amount may be used in communities 
affected by defense reductions. Congress authorized and appropriated the 
Administration request of $109 million, which will support youth activities, 
including Junior ROTC, the Civilian Youth Opportunity Probrram and the National 
Guard Civilian Youth Opportunity Pilot Program. This report excludes these funds 
from conversion totals. Table 14 summarizes community planning and assistance 
funding. 
82Contrary to first impressions, this earmark is not for the state's Gold Strike program. 
Rather, it is for an existing community college network. 
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Table 14 
COMMUNITY PLANNING AND ASSISTANCE FUNDING 
(in millions) 
Program FY 1993 level FY 1994 request FY 1994 FY 1994 Appro-
Authori-zation priation 
Office of 29 29 70 39 
Economic 
Adjustment 
Economic 80 33 NAa 80 
Development 
Administration 
Reserve and 84 109 109 109 
communitya 
O&M earmarks NA NA NAa 88 
Total 109 62 NAa 207 
aNot included in totals. 
bAuthorization pending. 
Work Force Assistance 
The FY 1993 Defense Authorization Act contains a range of assistance 
programs for displaced workers, including civilian personnel in affected industries. 
Funding in 1993 totaled nearly $600 million, including defense-designated 
assistance administered by DoL. In March, 1993, the White House expanded these 
programs slightly. 
President Clinton's FY 1994 package and recent congressional authorizations 
concerning work force assistance parallel the categories established by Congress: 
retraining, alternative employment and education, and separation pay and other 
benefits. The 1994 request is 43 percent higher than estimated spending in 1993. 
Similarly, 1994 authorizationsX3 and appropriations are up to about 50 percent 
higher than 1993 expenditures. Work force assistance packages for FY 1993, 
White House FY 1994 requests, and congressional recommendations for 1994 are 
summarized in Table 15. s-1 Programs particularly applicable for displaced civilian 
workers from industry are shown in italics. 
A number of these programs are preliminary and out-year funding levels and 
programs are tentative. The administration has scaled back some programs, 
83Explicit authorization is not required for JTPA funding. 
84The table includes programs administered by DoL, as well as DoD. 
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including troops-to-teachers and partial reimbursement for firms that permanently 
hire and train personnel. 
The largest amount of personnel assistance, generally excluded from 
transition program totals, but included in totals in this report, is administered by the 
Department of Labor's Job Training Partnership Act (JTPA). JTPA, which 
provides training up to 24 months in advance of lay-off, is expected to provide $1.6 
billion from 1993 to 1997 for a range of workers affected by defense cutbacks. 
Although work force funding from 1993-1997 is substantial, the vast 
majority of earmarked funds is set aside for active- and reserve-duty personnel. 
Only one DoD category, voluntary retirement for civilian DoD personnel, is 
explicitly targeted to civilians. 85 Aggregate authorized and appropriated funding in 
FY 1994 is $100 million.86 In short, only a fraction of DoD work force assistance 
is targeted for displaced civilian workers, including those in downsizing industries. 
Displaced civilian workers are eligible, however, for the $300 million in JTPA 
funding cited in the table. 
85 An additional S 100 million has been requested and budgeted for separating civilian DoE 
personnel, many of whom arc in defense-dependent employment. 
8&rhis program provides a $25,000 "buy-out" for at least 4,000 civilian workers. 
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Table 15 
FEDERAL DEFENSE WORKFORCE ASSISTANCE, 
FY 1993, 1994 
(Smillions) 
Target/program FY 1993 FY 1994 FY 1994 FY 1994 Comments 
objective level request Authori- Appro-
zation priation 
ProRramsfynded and administered bv DoD 
Health care benefits 11 12 () 12 Excludes spousal 
for separating and other support 
military personnel originally in 
program. 
Transition and 60 67 67 67 Provides counsel-
relocation assistance ing, employment 
for active duty search, relocation 
personnel fund<; 
Environmental 13 7a 28a 5 Clinton reduced 
scholarships/fellow- from $20 rccom-
ships for clean-up mended in FY I 993 
Voluntary 10 319 319b 3I9 Early-out program 
retirement for active for those with 15-20 
service personnel years. Included in 
personnel account. 
Voluntary retire- 72 100 ]()() 100 
ment for civilian 
DoD personnel 
Benefits for 40 50 () 40 
involuntary 
separated reservist<> 
Troops to 6 () 2()<1 15 Funding cut from 
teachers/health care initial $65 million 
providers programs in FY 1993 
Employment 75 () 25 10 Partial reimburse-
assistance to former ment for hiring and 
military personnel training personnel 
ProRrams funded and administered bv DoL 
Expand job bank for 4 0 0 0 Eliminated. 
displaced workers 
All separated DoD 3()()C 300 3(X)d 3(X)e Plan also provides 
personnel, incl. partial reimburse-
private sector ment for hiring and 
training personnel 
Total 591 848 811 868 
Sources: HASC, SASC Defense Authorization, Appropriation Acts, Defense Budget Project. 
aFY I 993 carry over funding. Not included in toW I. 
bExplicit authorization not required. 
CJncludes transfers from DoD to DoL. 
d Authorization not required. 
eTotal JTPA appropriated $1.118 billion for displaced workers. White House estimates spending 
$300 million for defense workers. 

VI. STATE CONVERSION ASSISTANCE 
California has responded slowly to defense transition issues, only recently 
recognizing the negative effects of sharp cuts on the state's economy. At least two 
explanations have been offered for the state's slow response: 
• Leaders viewed defense cuts in a historical perspective and concluded 
that California's diverse economy could withstand large defense cuts.87 
• Some leaders did not think-indeed many still do not believe-it was 
appropriate for the public sector to become involved in defense 
conversion efforts. 
There are certainly other explanations for California's slow response to the 
effects of defense spending reductions on the economy, yet the overriding reason 
for California's failure to act quickly was the absence of political consensus. In any 
event, this consensus appears to exist today, and the Legislature and the Governor 
have proposed a number of approaches to the problems of defense industry 
downsizing. 
TRANSITION STRUCTURE AND POLICY 
Transition strategies have been introduced by both Governor Wilson and 
numerous state legislators. Wilson initially established the Council on Defense 
Industry Conversion and Technology Assessment (Governor's Council) in March 
1993 to recommend an integrated state strategy for defense conversion, coordinate 
state conversion programs, identify federal conversion resources, and to 
recommend appropriate state and federal conversion policies and programs. The 
Council, chaired by Secretary Julie Wright of the Trade and Commerce Agency 
(TCA), served as the state's lead for policy until the creation of the Defense 
Conversion Council (DCC), which is described below. Governor Wilson also 
designated the Trade and Commerce Agency as the lead state agency for the overall 
conversion effort and the state's specific efforts in assisting industry conversion. 
As such, the TCA serves as the operational lead for efforts targeted at defense 
industries. 
87 As many observers have noted, the defense share of California's economy today is about 
one-half its share in the early 1970s. 
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Legislative efforts to develop a state structure and strategy for conversion 
have been substantial. The Assembly, led by Assemblywoman Barbara Lee, has 
formed a Defense Conversion Task Force that meets regularly to discuss and refine 
objectives. The Task Force has four stated objectives: to maximize federal 
assistance for California, to influence federal assistance to provide the greatest 
benefit to the state, to provide state assistance, and to ensure that California does 
not bear a disproportionate share of defense cutbacks. The Senate has established a 
Select Committee on Defense Base Closures, chaired by Senator Ruben Ayala, and 
has held numerous hearings on base closure and re-use issues. 
Defense Conversion Council 
Perhaps the most important step taken by the Governor and Legislature 
involves the establishment of a bipm·tisan Defense Conversion Council (DCC), 
which will serve as California's chief strategic policy arm for conversion issues. 
The council, based on legislation introduced by Senator Gary Hart (SB 458) and 
Assemblywoman Barbara Lee (AB 2222), establishes a 15 member council as the 
central point of contact for conversion issues and conversion policy. The DCC, 
with bipartisan membership, includes nominees from the Governor's office, the 
Senate and Assembly, as well as two regional representatives. Communities, 
businesses, and labor groups will be represented. 
The creation of the DCC and its structure are important for two central 
reasons. Most important, the DCC should put an end to the policy divisions that 
existed on conversion in California. One of the unfortunate consequences of the 
previous debate on conversion was the proliferation of competing conversion 
agendas, particularly when aired with federal agencies in Washington, D.C. It is 
certain that some agencies began to view "California" policy suggestions as 
insignificant, or more to the point, representative of a particular political faction. 
Although the diversity of views make speaking with one voice on conversion 
difficult, the DCC is a good step in that direction. Among other things, the DCC 
structure should permit California to more easily monitor and provide input to 
federal conversion programs. Equally important, the DCC provides a formal 
avenue for public participation, particularly from regions most affected by defense 
downsizing. 
The DCC structure is also critical in that it establishes a focal point for both 
defense industry conversion and military base re-use policy. A natural tendency 
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exists to establish separate advisory bodies for defense industry conversion and 
base closures. While significant policy problems exist, there is also substantial 
overlap. For example, some of the workers displaced by closures share 
characteristics (e.g., technical skills, educational levels, etc.) with those displaced 
by industry downsizing. 
The DCC should perform several functions, including: 
• Setting state conversion policy. 
• Developing state programs. 
• Identifying beneficial aspects of and promoting changes in federal 
conversion programs. 
TAP-RELATED ASSISTANCE 
The Governor's Council performed a crucial role in May, 1993 by 
identifying $65.6 million in matching funds from various state agencies for 
proposals under the TRP. These matching funds are summarized below. Most of 
these funds were !lOt created for the TRP proposal, but exist in on-going state 
economic development, training, and other programs. The Governor's Council 
endorsed and agreed to match 334 requests to TRP in 1993. The state chose not to 
support another 168 proposals. 
Gold Strike and Regional Technology Alliances 
An additional critical step by California is the recent establishment of the 
California Gold Strike Program. Gold Strike was submitted to TRP by TCA, 
regional economic development organizations, and industry representatives.88 The 
objective of Gold Strike is to provide a framework for coordination among regional 
alliances and industries competing for TRP funding. 
88As this report was finalized, the outlook for TRP funds for Gold Strike were bleak, with 
less than $60 million remaining in 1993 TRP funds to be awarded. 
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Table 16 
STATE MATCHING FUND SOURCES FOR TRP PROPOSALS 
Agency Total available Criteria Matching requirement/cap 
(S thousands) 
California Dept. of 3,500 Advanced 12.5 percent of project total 
Transportation transportation systems 
Dept. of Toxic 1,200 Hazardous waste $25,000 for feasibility 
Substances Control reduction studies, S 100,000 for 
evaluation and demonstration 
Employment Training 15,000 Requires skills Up to 25 percent of project 
Panel training as integral total 
part of project 
Employment 18,000 over 2 Requires training of None 
Development years displaced workers 
Department 
California Energy 15,000a Energy efficiency, None 
Commission renewable energy 
projects, and others 
Trade and Commerce 1,500 Must demonstrate 12.5 to 25 percent up to 
Agency adverse community $100,000 
affect from defense 
downsizing 
Trade and Commerce 3,200 Job creation criteria Up to $350,000 per project 
Agency 
Trade and Commerce 8,2ooa Proof of 25 percent of project total, 
Agency commercially-viable up to $250,000 
product 
Total 65,600 
asubject to appropriation. 
Source: Tmde and Commerce Agencv. 
Three Regional Technology Alliances (RTAs) representing the San Francisco 
Bay Area, Los Angeles, and San Diego will coordinate consortia in their own 
regions. The Office of Strategic Technology (OST), established by Assembly Bill 
1246, will coordinate efforts at the state level. OST will provide grants and 
technical assistance for the commercialization of technologies, including dual-use 
technology. Additional funding is available through Senate Bill 268, which 
establishes the Defense Conversion Matching Grant Program. SB 268 provides 
state matching funds to RTAs. Similarly, AB 648 established the New Business 
Incubator Enterprise Program, which consists of four loan plans to assist 
companies apply defense technology in the commercial sector. 
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Non-TRP Assistance 
California provides a number of sources for technical and other non-TRP 
assistance to defense industries and workers. TCA has established a review 
process, technical if necessary, for TRP proposals and, as noted above, provides a 
state endorsement for proposals. California universities and community colleges 
will assist proposers with academic or technical expertise. A broad range of state 
economic development services are available and are described in Appendix H. 
(Efforts in other states are summarized in Appendix I. Most efforts in other states 
are concentrated in technology transfer, extension services, and education and 
training.) 

VII. CONCLUSIONS AND NEXT STEPS 
This report offers several observations and conclusions about defense 
industry transition and conversion efforts in California. These include: 
• Defense budget reductions will continue-indeed they will accelerate-
over the next several years. Most observers expect spending to fall at 
least an additional 17 percent by 1998. 
• Even more dramatic, and of more concern to industries, however, is the 
fall in procurement and R&D from a 1989 peak of $102 billion and a 
current level of $67 billion to about $53 billion in 1998. R&D will drop 
from a 1989 high of $43 billion to $31 billion. 
• A likely emphasis on R&D is good news for California, which, 
performs as much R&D as procurement. Continued support for R&D 
should provide substantial commercial advantages for California.89 
• California's absolute employment in aerospace industries is far greater 
than any other state; however, the relative dependence is much smaller 
than in other dependent states. 
• Dependence on a regional level is substantial in San Jose, Anaheim-
Santa Ana, Los Angeles-Long Beach, and San Diego with direct and 
indirect defense employment counting for up to one-sixth of civilian 
labor force employment. 
• The percentage of aerospace employment in California has fallen more 
than national aerospace employment since 1988. Only employment in 
search, detection, navigation, and guidance equipment fell less than the 
national average. 
• Califorma will likely lose up to an additional 183,000 direct and indirect 
jobs from future cuts in defense industries. About 80,000 of these will 
occur in core aerospace sectors. 
• The Pentagon's bottom-up review will help some California firms and 
hurt others. Among the winners are McDonnell Douglas and Northrop. 
Lockheed is an apparent loser. 
89Congressional actions this year reduced R&D more than the Administmtion request, 
suggesting, as noted earlier, that R&D may not be as sacrosanct as first thought. 
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• The obstacles to successful transition for most fim1s and workers are 
many. In particular, industry differences with commercial enterprises 
are substantial. Defense workers may find few employment 
opportunities outside of the traditionally low-wage service sector. 
• Financing to develop, produce, and market commercial products may be 
the most significant obstacle to conversion, particularly for small firms 
and suppliers. 
• Federal funding for transition efforts is limited, although five-year 
funding could increase substantially. This figure is small compared 
with DoD procurement and R&D expenditures, representing 10 percent 
of DoD procurement and R&D in 1987 and 14 percent in 1993. 
A TRANSITION PLAN FOR CALIFORNIA STATE GOVERNMENT 
California's state leaders can play two important roles to assist in the 
transition of defense industries. First, and perhaps the most important, California's 
leaders must establish long-range policies that muture aerospace and other 
industries. Second, the state should implement aggressive programs to assist 
transition efforts. These programs should include technical and financial assistance 
to industries, worker retraining, and other appropriate measures to establish the 
necessary infrastructure for high-wage industries like aerospace and electronics to 
prosper. 
Long-range Policy Development 
Two important step towards establishing long-range state economic policies 
were recently taken by the Governor and Legislature. The recently-established 
California Economic Strategy Panel will set broad, long-range state economic 
policies. The Defense Conversion Council, which is described in Section VI, will 
coordinate state conversion efforts 
The Economic Strategy Panel establishes a process to develop coordinated 
broad state economic and trade policies, including the development of a long-range 
state economic blueprint. An interim report is scheduled to be issued by September 
1, 1994. The Panel has several identified tasks: 
• Coordinating economic development efforts among state agencies. 
• Identifying emerging industries in California. 
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• Assessing the effectiveness of existing economic development 
programs. 
• Identifying government impediments to development.90 
While the Economic Strategy Panel will focus on broad economic issues, the 
DCC will need to focus its efforts more narrowly on defense downsizing issues. 
Although the DCC should focus on a wide range of transition issues involving 
industries, workers, and communities, a critical initial step is necessary. 
At the core of the DCC's early agenda (and likely on the Economic Strategy 
Panel's agenda) is a potentially divisive debate on the role of government in 
promoting economic development. At one extreme, some DCC members may 
argue that the state should provide only broadly-defined support to assist defense 
transition. For instance, the state might revise existing networks between business 
and state universities in such a way that interaction and information exchange is 
increased. 
At the other extreme, other DCC members may argue for a more 
interventionist approach in which state government would actively support 
"emerging" technologies and industries and discourage others. For example, the 
DCC could determine that state support-indeed substantial state resources-
should be made available to a particular industry or technology. 
In the end, the DCC (and the Economic Strategy Panel) will probably 
recommend at least limited state support for emerging industries. In order to 
identify these emerging industries and the appropriate type and level of state 
support, the DCC should perform several tasks: 
• Perform a comprehensive inventory of economic activity in the state, 
including an honest assessment of likely additional losses in defense-
related industries. 
• Identify industries with recent and projected output and job growth as 
potential recipients of displaced defense economic activity. 
90Among other things, the Panel will undoubtedly evaluate changes in worker's 
compensation laws ancl state regulations. 
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• Explore links between existing and promising industries which overlap 
with defense and aerospace industry technologies91 and work force 
skills. 
The DCC should perform a comprehensive inventory of economic activity in 
the state, including the identification of strengths and weaknesses in the state's 
economy, industry clusters, and the identification of emerging competitive 
industries and technologies. This task is straightforward and should be undertaken 
in conjunction with Economic Strategy Panel efforts. The purpose of this inventory 
is to establish a baseline understanding of economic activity in the state, and 
invariably, to uncover characteristics and linkages that are not well understood. 
In addition to this assessment of current conditions, it is imperative that the 
DCC assess future defense industry losses in order to better tailor assistance 
programs. This provides an early warning of future defense reductions and job 
losses and perhaps most importantly, provides opportunities for early intervention, 
particularly for worker retraining. 
The DCC, also in conjunction with the Economic Strategy Panel, should 
identify industries with recent or projected job and/or output growth which may 
have the potential to absorb displaced defense workers. In short, the DCC should 
search for growth industries that may not necessarily have links with defense or 
aerospace. Once identified, state policies, particularly retraining programs, can be 
adapted to better serve displaced workers. These growth industries include high 
technology manufacturing, foreign trade, professional services, and tourism.92 
A cursory examination of industries indicates considerable recent job growth 
in low-paying service industries, with job losses in manufacturing.93 This has 
resulted in large earnings losses for displaced aerospace and defense workers who 
91 Some more vocal supporters of economic conversion assert that we should also identify 
overlaps between defense and commercial products. Although this may appear appropriate, it 
presupposes that defense firms have to date purposely avoided the commercialization of products. 
As noted earlier in this report, most defense managers argue that they have·taken advantage of 
commercial opportunities when possible. 
9ZCenter for the Continuing Study of the California Economy, Cal~f'ornia Economic 
Growth, CCSCE, Palo Alto, 1993, p. CAL-1-91. 
93Job creation overall during the last few years has been very slow. Thus, the 
identification of industries that grew during this period of sluggish economic performance may 
provide a useful measure of resilient job-creating industries. 
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move to low-paying service industriesY4 Over the last year, the US gained more 
than 2 million service sector jobs while losing 202,000 manufacturing jobs. 
Service and manufacturing industries with the fastest job growth nationally from 
1989-1992 are described in the following table: 
Table 17 
JOB GROWTH BY INDUSTRY, 1989-1992 
Industry Number of Jobs, 1992 Incrca<>C (percent) 
(thousands) 
Child care 810 69 
Health services 900 32 
Residential care 613 29 
X-ray and other medical 48 26 
apparatus 
Social services 725 18 
Water and sanitation services 204 17 
Personal services 326 15 
Amusement and recreation 886 14 
services 
Offices of health practitioners 2732 14 
Research and testing services 442 14 
Source: Office of Employment Projections, Bureau of Lahor Swtistics. 
The table indicates that· several industries, particularly health and other social 
services, have dominated job growth during the last few years. Only one 
manufacturing industry, x-ray and other medical apparatus, is found in the top 10.95 
(Moreover, the absolute number of jobs in this industry is extremely small.) At 
least in the short term, the DCC should target a substantial portion of worker 
assistance funding based on these and job projection figures. 
A more critical task for the DCC is to identify steps that can lead to long-term 
economic development. In particular, the DCC should identify linkages of defense 
industry technologies and defense industry worker skills with industries where 
substantial growth exists or is projected. For example, a great deal of overlap 
exists between the defense electronics industry and emerging "smart" transportation 
94According to the BLS, for example, weekly wholesale trade earnings in early 1993 were 
$440, compared with about $700 for aircraft manufacturing. Bureau of Labor Statistics, 
Employment, /lours, and Earnings, Bulletin 2429, GPO, Washington, D.C., August, 1993. 
95Computer manufacturing, an industry some advertise as dominating California's future 
job growth, did not perform well during this period. Employment fell 14 percent from 1989-1992. 
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technologies. Identifying these linkages could be very useful in determining 
appropriate state transition programs. 
The following matrix demonstrates the overlap between critical defense and 
commercial technologies.96 It omits several technologies in order to simply the 
presentation. As indicated, considerable overlap exists between defense and 
commercial technologies. 
Table 18 
DEFENSE AND COMMERCIAL CRITICAL TECHNOLOGIES 
Technology Critical Technology Commercial Military 
Area 
Materials 
-Synthesis and processing X 
-Electronic and nhotonic X 
-Composites X X 
-Superconductors X X 
Manufacturing -Artificial and machine intelligence X X 
-Flexible computer integrated X 
manufacturing 
Information and -Software development X X 
communica-
tions 
-Signal processing X X 
-Data fusion X 
-Simulation and modeling X X 
Biotechnology -Biotechnology materials and processes X 
and life sciences 
Aeronautics and -Air breathmg propulsion X 
surface 
transportation 
-Surface transportation technologies X 
Energy and -Energy technologies X 
environment 
-Polluuon minimization, remediation, X 
waste rnanag..:mclll 
Source: Report of the Natwnal Critical Technologies Panel, GPO, Washington, D.C., March, 
1991, pp. 4-6. 
96-fhe White House Federal Coordinating Council for Science, Engineering, and 
Technology announced this year a series of initiatives across six areas: advanced manufacturing 
technology, high performance computing and communications, global change research, advanced 
materials and processing, biotechnology research, and mathematics and science education. 
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Several organizations have perfom1ed studies of promising technologies and 
products. Project California, housed in the Council on Science and Technology, 
has identified several potential commercially-promising products, many with 
technology overlap with defense industriesY7 The Project California list includes 
electric vehicles, mass transit control systems, intelligent vehicles, and vehicle 
charging stations. The same study suggests technology sector emphasis on 
intelligent vehicle highway systems projects, communications, electric vehicles, 
magnetic levitation mass transit, fuel cells, and telecommunications. An Economic 
Roundtable report suggested similar technologies in several areas, including 
energy, electronics, space exploration, advanced materials, instruments, and 
environmental clean-up.98 
This list of products and technologies seems reasonable based on notional 
criteria for long-term competitive advantage. In the case of electric vehicles, the 
California economy seems well positioned for substantial growth, as outlined in 
Table 19.99 
One must exercise caution in assuming a near effortless leap from defense to 
commercial technologies and on to commercial products. Technology overlaps 
indeed exist. Indeed, these overlaps are the norn1 rather than the exception. 
However, obstacles to transition remain large for two reasons. 
First, the existence of defense and commercial technology overlap does not 
necessarily guarantee the developn1ent of or the demand for commercial products. 
Second, as discussed in Section IV, substantial obstacles remain for most defense 
firms. In particular, the ability of firms to transition from low production, high 
price defense products to high production, competitive price commercial products is 
not apparent and, in some cases, requires the complete overhaul or replacement of 
production lines. In some cases, these costs can run into the tens of millions of 
dollars. 
97Project California recommended these technologies in a briefing to Lhe California 
congressional delegation. "California studies new markcL<>," Defense Conversion, Vol. 2, No.8, 
April 26, 1993, pp. 3-4. 
98Daniel Flaming and Allen J. Scclll, "Transforming a Defense Dependent IndusLrial Base," 
in Economic Roundtable, Los Angeles County Economic Adjustment Strategy for Defense 
Reductions, Economic Roundtable, Los Angeles, March 17, 1992, p. 231. 
99At Lhe same time, however, substantial political and technological obstacles remain in 
the way to electric vehicle development. In particular, GM, Chrysler, and Ford argue Lhat a 
breakthrough in battery technology is needed before elccLric vehicles become viable. Michael 
Parrish, "Driving Force Behind Electric," Los Angeles Times, November 24, 1993, pp. Dl, D2. 
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Table 19 
CRITERIA FOR COMPETITIVE ADVANTAGE, ELECTRIC VEHICLES 
Criteria Conditions in California 
Factor conditions Skilled labor force, strong technical support from 
universities, research organizations, adequate capital 
Demand conditions Substantial, mandated, and early home demand; 10 percent of 
cars in Los Angeles must be zero emission by 2003 
Related and supporting industries Substantial number of local suppliers; several hundred 
businesses in Los Angeles already developing as suppliers 
for electric vehicles. Advanced in related industries, such as 
fuel cells, auto parts. 
Firm strategy, structure, and Largely market-driven industry 
rivalry 
Government Environmental regulations drive demand, some subsidies for 
electric vehicle development 
Based largely on Michael E. Porter, The Competitive Advantage of Nations, The Free Press, 
New York, 1990, pp. 69-130. 
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Fig. 1 (}-Occupation-industry transferability 
Aerospace 
engineers 
The DCC must also detem1ine the range of specific state programs to facilitate 
transition efforts in identified industries. A number of these programs are described 
below. 
Finally, the DCC should target job retraining programs for displaced defense 
workers whose skills overlap with those needed in growing commercial industries. 
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A notional list of defense industry occupations and their transferability to 
commercial industries is shown in Figure 10. 
As Figure 10 illustrates, machinists and assemblers have moderate 
transferability to other industries. At the other extreme, aerospace engineers have 
few options outside of aircraft and parts production. 
Program Development and Implementation 
In contrast to the emphasis on policy development by the DCC, technical 
assistance deals with the implementation of programs. Although guided by DCC 
policy directives, these are largely in response to the number of defense firms that 
have expressed a need for a range of technical and other services from government. 
States can perform a number of important roles: 
• Providing a clearinghouse on defense spending trends and transition 
assistance from federal and state governments. 
• Coordinating transition efforts with existing state economic development 
programs. 
• Linking industries on a regional basis or by area of technology or 
commercial interest. 
• Providing technical assistance for traditionally weak aspects of defense 
industry operations, such as marketing and product development. HX) 
• Providing market pull mechanisms for emerging technologies and 
products. 
It is widely believed that California will develop a clearinghouse for defense 
conversion information for California's conversion efforts. 
A clearinghouse would include two critical features. First, as the name 
implies, it should serve as the central infon11ation point of contact for conversion 
information, including: 
JWsee Daniel Flaming and Elizabeth Reid, 'Technology Commercialization," in Economic 
Roundtable, Los Angeles Coumy Economic Adjustment Strategy for Defense Reductions, 
Economic Roundtable, Los Angeles, March 17, 1992, p. 136 for an industry wish list on actions 
that government can take to improve competitiveness. Also sec Daniel Flaming and Allen J. 
Scott, "Transforming a Defense Dependent Industrial Base," in Economic Roundtable, Los Angeles 
County Economic Adjustment Strategy for Defense Reductions, Economic Roundtable, Los 
Angeles, March 17, 1992, pp. 231-234 for industry strategies. 
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• Providing user-friendly infonnation on federal, state, and local 
assistance and technical assistance to communities, workers, and 
industries. 
• Identifying federal and other funding for conversion activities. 
• Monitoring defense spending and its effects in California. 
However, in addition to these traditional roles, the clearinghouse should deal 
with the operational side of the state conversion plan, serving as the single point of 
contact for the implementation of all state conversion programs that are described 
below. As such the clearinghouse would pert'orm a function quite different from 
traditional clearinghouses. For example, the federal defense conversion 
clearinghouse created recently by Senator Boxer would serve solely as a repository 
for conversion information. It would not have authority to implement or to monitor 
federal programs. 
The clearinghouse would implement and coordinate state programs and 
services, including existing economic development programs, including Gold 
Strike. The office's role would include review and endorsement of programs. 
It is critical that these new efforts be undertaken in the context and in concert 
with existing economic development programs. At the broadest level, defense 
conversion efforts should be undertaken in the context of California's overall 
economic development efforts, as outlined in the California Economic Development 
Strategic Planning Act described above. For example, efforts to broaden a 
manufacturing extension service for defense fim1s should be undertaken within the 
University of California's on-going Manufacturing Extension Program. Efforts to 
provide total quality training could easily be tied to the Supplier Improvement 
Program, the state's total quality management program, which is administered by 
TCA, ETP, and Community Colleges. 
A third critical role for state government-perhaps the most important for 
industries in transition-is to establish a more fonnal network to link industry, 
research organizations, universities, and governments. These formal networks are 
needed for several reasons, including those that were explained in Section IV. In 
particular, formal networks are needed for small businesses that do not have the 
internal staffing or resources for transition efforts, such as technology and product 
development. Networks provide fora for discussion, opportunities for 
collaboration, and the exchange of infonnation. 
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The DCC should link industries on a regional basis or by area of technology 
or commercial interest. Some of these steps, such as the Gold Strike program 
described in Section V, are underway. In addition, the Trade and Commerce 
Agency surveyed firms earlier this year to assist firms in submitting collaborative 
proposals for federal grants. The Lawrence Livermore Labs compiled the survey 
and created a database for information exchange for firms wishing to collaborate on 
conversion project submissions to TRP. 
Several other networking efforts are underway in California and elsewhere. 
In California, the San Francisco Urban Institute and San Francisco State University 
have established Career/Pro, a business-led consortium in education and job 
training, to train displaced defense workers in environmental restoration and to 
promote access to energy and environmental technologies for small and mid-size 
companies. 101 These efforts should be expanded to other initiatives. 
California should support the development of other technology consortia and 
alliances. Colorado recently launched a consortium, "The American Alliance for 
Environment and Trade," an environmental defense conversion project, with seed 
money from the Department of Energy's Office of Technology Development. The 
organization, which includes representatives from industry, government, national 
labs, academia, and venture capital, will focus on technical assistance, education 
and training, regional and state services, and export assistance; and will serve as an 
information clearinghouse.w2 
California should also accelerate the establishment of manufacturing 
networks and manufacturing applications centers to link small and mid-size 
companies. These application networks provide joint marketing, joint production, 
joint purchasing, and in some cases, joint financing opportunities for companies 
with limited financial resources. Both Connecticut and Arizona have established 
similar networks. 1m 
Finally, California state government should consider setting up broader 
geographic networks to team up with other affected communities on transition 
projects. In perhaps the most extreme case, the cities of Moscow and St. Louis 
101
"Enviro training instituted," Defense Conversion, Vol. 2, No. 16, August 16, 1993, p. 
7. The state of Connecticut is also performing this function. 
102
"Environmental alliance gears up," Defense Conversion, Vol. 2, No. 14, July 19, 1993, 
p. 5. 
103
"Arizona companies have mixed future," Defense Conversion, Vol. 2, No. 16, August 
16, 1993, pp. 2-3. 
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have announced a joint-effort to identify possible partnerships between 
industries.1°4 
California should also expand its evolving number of technical assistance 
programs. Many of these overlap with on-going state development programs. 
These include: 
• Incubators for small businesses to share costs. 
• Export assistance. 
• Expert advice on advanced manufacturing processes. 
• Symposia on new product development, marketing, and federal and 
state procurement opportunities. 
• Increased access to information technology. 
California also has a role to play in providing market pull mechanisms for 
emerging technologies and products. Such steps have already been taken in the 
case of low emission, energy efficient vehicles. However, other market pull 
mechanisms could be developed. For example, the state could streamline or 
centralize pollution monitoring ~nd encourage the development of sensors used to 
detect pollutants. Similarly, legislation could encourage the development of defense 
and electronic industry technologies to create water efficient irrigation systems to 
address California's chronic water shortage problem. Finally, the development of 
real-time infom1ation management systems could be encouraged with state 
requirements for law enforcement agencies. A range of other mechanisms is 
possible. 
Financial Assistance 
As noted above. limited financial resources to develop, produce, ·and market 
commercial products may be the most significant obstacle to conversion. 105 
Although state resources are extremely limited, California should consider several 
steps to expand financial assistance to firms in transition. State funds should be 
provided to private capital to fund promising ventures; however, state assistance 
104
"East meets West," D(jense Conversion, Vol. 2, No. 17, August 30, 1993, p. 1. 
105 Assistance for R&D in small firms is essential since two-thirds have no in-house 
research staff. Daniel Flaming and Elizabeth Reid, "Technology Commercialization," in 
Economic Roundtable, Los An!jeles County Economic Adjustment Strategy for Defense 
Reductions, Economic Roundtable, Los Angeles, f\1arch 17, 1992, p. 135. 
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should be limited to matching private investments to ensure that only the most 
promising are funded. 
Some steps, described in Section V, have been taken. For example, the 
Office of Strategic Technology will provide grants and technical assistance for the 
commercialization of technologies, including dual-use technology. The Defense 
Conversion Matching Grant Program provides state matching funds to RTAs. The 
New Business Incubator Enterprise Program provides loan plans to defense 
companies to commercialize existing technologies. 
In addition to these programs, and if fiscally practicable, California should 
consider providing additional financial assistance to its most competitive industries, 
such as those identified by Project California. R&D tax credits, credits for hiring 
displaced defense workers, tax exempt industrial revenue bonds for limited time 
periods, and other forms of assistance could be expanded. California should 
consider similar breaks for technologies and industries with emerging global · 
markets. 
Finally, California should investigate the expansion of existing loan 
programs, or the possible establishment of a venture capital fund. A potential 
funding source is the California Public Employees' Retirement System (CalPERS), 
which a current portfolio of more than $100 billion. 106 
California's financial resources are clearly limited and assistance can be 
offered only to a small number of the state's defense~dependent firms. Because of 
the internal resource restrictions faced by most small defense-dependent firms and 
defense suppliers, California should target these firms. In addition, California 
should resist the temptation to target its resources to industries in areas greatly 
affected by defense downsizing. Instead, the state should encourage the 
development of exemplary conversion efforts regardless of geographic location. 
Assistance to Workers 
The state should also take a much more aggressive approach to retraining 
displaced workers from defense industries. As outlined in Section III, California 
will likely lose up to an additional 183,(X)0 jobs as a result of continued defense 
downsizing and weakness in the civilian airline manufacturing sector. About 
10&rhe state should consider only an extremely small portion of the CalPERS portfolio 
since some of the investments would be high risk. 
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80,000 of these job losses will occur in aerospace and defense-related 
manufacturing industries, with the balance in a range of seiVice industries. 
Continued growth in service industries-even in a sluggish economy-
should provide re-employment for the roughly 100,000 displaced seiVice industry 
workers. However, there are far fewer opportunities for displaced aerospace and 
defense workers, and a more active state retraining effort is important. Assistance 
to displaced aerospace and defense workers should be guided by the following: 
• Retraining efforts should be coordinated with existing state retraining 
and education programs, particularly those in the state's community 
college system. 
• State and federal retraining programs should be refom1ed to provide 
realistic employment opportunities. 
• Retraining should occur as early as possible for endangered workers. 107 
• Particular attention should be given to minorities, who constitute a 
disproportionate share of displaced workers. 
The state's community college system has developed extensive adult 
education and training programs and retraining efforts should build on this existing 
structure. However, as noted in Section III, federal retraining programs often 
function more as short-tem1 support mechanisms rather than providing specific 
long-term employment opportunities. These programs, as well as existing state 
programs, should be restructured to reflect changing economic opportunities for 
workers. 
Substantial changes will be needed in federal assistance programs. First, 
although worker retraining funds are substantial, they in all likelihood remain 
insufficient to deal with the large numbers of displaced workers and the extensive 
retraining they require. For example, the Economic Roundtable reports that 38 
percent of displaced workers will require retraining. 108 Moreover, the Roundtable 
estimates that 76 percent of these will require extensive retraining of six to 18 
months. 
107The Boeing/lAM Quality Through Training Program in Washington state provides this 
proactive approach. 
1080dessa Dubinsky, "Reemployment Opportunities and the Needs in the Aerospace High 
Technology Industrial Complex," in Economic Roundtable, Los Angeles County Economic 
Adjustment Strategy for Defense Reductions, Economic Roundtable, Los Angeles, March 17, 
1992, p. 177. 
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Second, a recent report from the US Department of Labor reported that 
existing retraining programs have been unsuccessful in finding new employment 
for workers displaced by liberalized trade laws. 109 Instead, the programs have 
served almost solely as additional financial support with little regard for long-term 
employment. 
State programs should also proactively include workers who are likely to be 
displaced because of the duration of some training programs. As discussed in 
Section V, about one-third of displaced workers are likely to require up to 18 
months of retraining. Proactive worker assistance programs also provide workers 
with additional time to prepare for new careers and to more adequately prepare their 
personal finances for their transition. 
Finally, state programs should be particularly aggressive with regard to 
minority workers, who constitute a disproportionate share of those displaced. In 
particular, state programs should target minority and other workers, who make up 
the traditionally poorly-paid low-end white-collar work force and may be more 
likely to slip into poverty should they be displaced. 
1090ffice of the Inspector General, U.S. Department of Labor, "Trade Adjustment 
Assistance (T AA) Program, Public Law 93-618, As Amended," Report Number 05-93-008-03-
330, September 30, 1993. 
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ARPA 
ATP 
BA 
BEA 
CalPERS 
CAPT AN 
CARE 
DCC 
DoC 
DoD 
DoE 
DoL 
DORS 
DoT 
EDA 
EPA 
FY 
HASC 
JAM 
JTPA 
Man tech 
MET 
MSA 
NASA 
NCMS 
NSF 
NIST 
OEA 
OECI 
OMB 
O&M 
OST 
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GLOSSARY 
Advanced Research Projects Agency 
Advanced Technology Program 
Budget Authority 
Bureau of Economic Analysis 
California Public Employees' Retirement System 
California Procurement Technical Assistance 
Civilian Assistance and Re-employment 
· Defense Conversion Council 
Department of Commerce 
Department of Defense 
Department of Energy 
Department of Labor 
Defense Outplacement Referral System 
Department of Transportation 
Economic Development Administrdtion 
Environmental Protection Agency 
Fiscal Year 
House Armed Services Committee 
International Association of Machinists 
Job Training Partnership Act 
Manufacturing Technology Program 
Manufacturing, Education, and Training 
Metropolitan Statistical Area 
National Aeronautics and Space Administration 
National Center for Manufacturing Sciences 
National Science Foundation 
National Institute of Standardsand Technology 
Office of Economic Adjustment 
Office of Economic Conversion Information 
Office of Management and Budget 
Operations and Maintenance 
Office of Strategic Technology 
arr 
R&D 
RTA 
SASC 
SBIC 
SBIR 
SDI 
SIC 
SSED 
SSN 
TCA 
TRP 
NTTC 
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Office of Technology Transition 
Research and Development 
Regional Technology Alliance 
Senate Armed Services Committee 
Small Business Investment Companies 
Small Business Innovation Research 
Strategic Defense Initiative 
Standard Industrial Classification 
Sudden and Severe Economic Dislocation 
Attack Submarine 
Trade and Commerce Agency 
Technology Reinvestment Project 
National Technology Transfer Center 
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Appendix A 
THE BOTTOM-UP REVIEW 
Bottom-up Force Structure 
Under the Administration's new plan, the number of active duty troops will 
fall from 2.1 million in 19901 10 and 1.7 million at the end of 1993 to about 1.4 
million. 11 1 The Administration has not yet specified the date at which its planned 
drawdown would be completed, although most project the late 1990s. Force 
structure and personnel changes for individual services are highlighted below. 
Army 
Under the bottom-up review, the number of active Army Divisions will fall 
from 14 at the end of 1993 to 10 in the late 1990s, a reduction of 29 percent. The 
reduction from 1990, when the Army included 18 active divisions, will be 44 
percent. Assuming that the 10 division active duty Am1y force structure included in 
the bottom-up review would have essentially the same manpower requirements as 
the 9 division active duty division force structure described in a 1992 HASC 
proposal 112 favored by then-chairman Les A spin, the 10 division structure would 
require 536,000 active duty troops. This would mark a 29 percent reduction from 
1990, when the Army included a total of751,000 active duty troops, and a 17 
percent reduction from today's levels. 
Navy 
Under the bottom-up review, the Navy is expected to fall from a total of 546 
ships and 15 aircraft carriers in 1990 and 443 ships and 13 aircraft carriers in 1993 
to a total of 346 ships and 12 aircraft carriers. This would represent a 26 percent 
cut from 1990 and a 22 percent reduction from 1993, when the U.S. Navy included 
583,000 and 526,000 active duty military personnel, respectively. 
1 10Th is report cites 1990 figures as a reference point since this was arguably the end of the 
Cold War era. 
111 Some industry observers have speculated that personnel levels could fall to just over 1 
million by the end of the decade. 
112This refers to HASC's "Option C," one of four developed by the committee. 
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The part of the Navy force structure that will apparently be hit hardest by the 
bottom-up review is the attack submarine (SSN) fleet. The Administration's plan 
projects an SSN fleet of 45-55 submarines, compared to 93 SSNs at the end of 
1990, a reduction of 41-52 percent. 
Marine Corps 
The Marine Corps fared better in the bottom-up review than any other 
service. Under the plan, the Marine Corps will fall from 182,000 active duty 
troops at the end of 1993 to 174,000, a reduction of only 4.4 percent. The 
reduction from 1990, when there were 197,000 active duty Marine Corps troops, 
would be 11.7 percent. The number of Marine Corps divisions will remain 
unchanged at three. 
Air Force 
The Air Force described in the bottom-up review would include 13 active 
fighter wings, compared with 24 in 1990, and 16 in 1993. Total Air Force active 
duty end strength would fall to about 364,(X)0. This would represent a 32 percent 
reduction from 1990, when the Air Force included 539,000 active duty personnel, 
and an 18 percent reduction from 1993 when active Air Force personnel totaled 
445,000. 
The reductions in Air Force strategic and tactical forces is likely to be greater 
than it is for Air Force airlift forces.· While the number of active fighter wings is 
projected to drop 46 percent and 39 percent, respectively, from their 1990 and 1993 
levels under the Administration plan, the size of the airlift fleet is projected to 
remain essentially at 1990 levels. 
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Appendix B 
INPUT-OUTPUT MODEL DESCRIPTION 
The model developed in Section III is based on input-output tables prepared 
by the Bureau of Economic Analysis, which is housed in the Department of 
Commerce. Input-output tables provide information on inputs used and outputs 
produced by industries. Input-output tables are useful tools for assessing the 
relationships between industries and the effects across industries of changes in 
aggregate demand, employment, and earnings. The model relies heavily on Bureau 
of Economic Analysis (BEA), Regional Multipliers: A User Handbook/or the 
Regional Input-Output Modeling System (RIMS II), GPO, Washington, D.C., 
1992. 
The model makes three assumptions: 
• It assumes that actual defense reductions will closely match DoD plans 
to 1998. In short, it estimates aggregate national defense spending of 
$218 billion ($1993) in 1998, and reductions beyond 1993 in 
procurement and R&D spending of $14.7 billion and $7.3 billion, 
respectively. 
• It assumes that 30 percent and 40 percent of these reductions occur in 
California. Defense procurement and R&D expenditures fall $6.6 and 
$8.8 billion in each case.IB 
• Finally, it assumes that the decreases in aggregate defense demand are 
spread across three industries: aircraft and pans (60 percent), electric 
and electronic equipment (20 percent), and scientific and controlling 
instruments (20 percent). 
The model utilizes multipliers provided by BEA. However, the model uses 
broader industry categories than appropriate because of BEA industry aggregations. 
For example, it uses multipliers for all non-vehicle transportation equipment as a 
surrogate for aerospace industry multipliers. In doing so, it includes the effects on 
the broad industry multiplier for non-aerospace industries, such as railroad 
equipment, motorcycles, and ships. This may result in slight errors in results, 
113This decrease in aggregate aerospace demand also result'\ in a roughly Sl billion increase 
in costs to California state and local governments as tax revenues fall and social expenditures 
increase. 
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although these are probably minimal since multipliers for similar manufacturing 
industries are near those for transportation equipment. 
The table that follows shows aggregate job losses across 39 industry 
categories (rows), followed by job lossescaused by decreased final demand in 
three industries: aerospace, electric and electronic equipment, and instruments and 
related products. For example, the top of the table shows that slightly more than 
1500 agricultural product and agricultural, forestry, and fishery service jobs will be 
lost indirectly given a 40 percent California share of defense industry losses. In 
another example, the tables show that direct and indirect job losses due to reduced 
demand in transportation equipment, except motor vehicles are nearly 110,000. 
Total all industries 
Industry 
Agricultural products, and agricultural, 
forest, and fishery services 
Forestry and fishery oroducl'l 
Coal mining 
Crude petroleum and natural gas 
Miscellaneous mining 
New construction 
Maintenance and repair construction 
Food and kindred products and tobacco 
Textile mill products 
Apparel 
Paper and allied products 
Printing and publishing 
Chemicals and petroleum refining 
Rubber and leather products 
Lumber and wood producl'l and furniture 
Stone, clay, and glass products 
Primary metal industries 
Fabricated metal products 
Machinery, except electrical 
Electrical and electronic equipment 
Motor vehicles and equipment 
Transportation equipment, except motor 
vehicles 
Instruments and related products 
Miscellaneous manufacturing 
Transportation 
Communication 
Electric, gas, water, and sanitary services 
Wholesale trade 
Retail trade 
----- ~-----··········-----
-
Output decline 
(millions) 
81 
4 
0 
172 
5 
0 
155 
290 
15 
109 
66 
180 
419 
139 
70 
45 
173 
222 
151 
1972 
18 
4522 
1452 
35 
327 
258 
296 
626 
501 
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Table B. I 
MODEL RESULTS 
Effects 30 Percent 
Earnings 
decline 
(millions) 
21 
1 
0 
17 
1 
0 
66 
36 
3 
29 
13 
54 
22 
35 
18 
II 
38 
59 
44 
682 
3 
1442 
462 
8 
126 
76 
21 
258 
244 
Effects 40 Percent 
Job loss Output decline Earnings Job loss 
(millions) decline 
(millions) 
1134 107 28 1512 
0 5 1 0 
0 0 0 0 
567 230 22 756 
0 7 2 0 
0 0 0 0 
2041 207 88 2722 
1134 387 48 1512 
0 20 4 0 
1588 145 38 2117 
227 88 17 302 
1701 240 72 2268 
567 559 30 756 
1361 186 46 1814 
567 94 24 756 
567 59 15 756 
1021 230 51 1361 
1814 296 79 2419 
1021 201 59 1361 
16330 2630 910 21773 
0 24 4 0 
31639 6029 1923 42185 
12134 1936 616 16178 
454 46 11 605 
3856 437 168 5141 
1701 344 102 2268 
567 394 28 756 
6464 835 344 8618 
11340 667 325 15120 
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Finance 272 114 2835 363 152 3780 
Insurance 155 66 1701 206 88 2268 
Real estate 863 24 567 1151 32 756 
Hotels and lodging places and amusements 189 50 2041 252 67 2722 
Personal services 80 37 1814 107 50 2419 
Business services 555 296 9185 739 395 12247 
Eating and drinking places 306 96 7484 408 128 9979 
Health services 346 210 5557 462 279 7409 
Miscellaneous services 294 103 4763 392 137 6350 
Households . 4800 14 1701 6400 19 2268 
Total 15364 4801 137441 20485 6401 1832551 
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Electric and electronic Multipliersa Effects, 30 Percent Effects, 40 Percent 
components industry 
Industry Output Earnings Employ- Output Earnings Job loss Output Earnings Job loss 
ment decline decline decline decline 
(millions) (millions) (millions) (millions) 
Agricultural product<;, and 0.0129 0.0034 0.2 17 4 227 23 6 302 
agricultural, forest, and 
fishery services 
Forestry and fishery product<> 0.0006 ().()001 ·0 I 0 0 1 () 0 
Coal mining 0 0 () 0 0 0 0 0 0 
Crude petroleum and natural 0.0284 0.0028 0.1 37 4 113 50 5 151 
gas 
Miscellaneous mining 0.()()()9 0.0002 () I 0 0 2 0 0 
New construction 0 0 0 0 0 0 0 () 0 
Maintenance and repair ().()236 O.oi 0.3 31 13 340 41 18 454 
construction 
Food and kindred products 0.()462 0.0058 0.2 61 8 227 81 10 302 
and tobacco 
Textile mill products 0.0015 0.0003 0 2 0 0 3 I 0 
Apparel 0.0159 0.0()42 0.3 21 6 340 28 7 454 
Paper and allied product<> 0.()117 0.0023 0.1 15 3 113 21 4 15I 
Printin.g and publishing 0.0277 0.0083 0.3 37 II 340 49 15 454 
Chemicals and petroleum 0.069I 0.0037 0.1 91 5 113 I21 7 151 
refining 
Rubber and leather products 0.0298 0.0074 0.3 39 10 340 52 13 454 
Lumber and wood products 0.0095 0.0025 0.1 13 3 II3 17 4 151 
and furniture 
Stone, clay, and glass 0.0077 0.002 0.1 10 3 113 14 4 151 
product<; 
Primary metal industries 0.0265 0.0059 0.2 35 8 227 47 10 302 
Fabricated metal products 0.0419 O.OII2 0.4 55 15 454 74 20 605 
Machinery, except electrical 0.0217 0.0064 0.2 29 8 227 38 II 302 
Electrical and electronic 1.1771 0.407I 11.3 1552 537 12814 2070 716 17086 
eQuipment 
Motor vehicles and 0.0025 0.0004 0 3 1 0 4 I 0 
eQuipment 
. 
Transportation equipment, 0.0033 0.001 0 4 1 0 6 2 0 
, except motor vehicles ! 
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Instruments and related 0.0064 0.002 0.1 8 3 113 11 4 151 
products 
Miscellaneous 0.0057 0.0013 0.1 8 2 113 10 2 151 
manufacturing 
Transportation 0.0511 0.0196 0.7 67 26 794 90 34 1058 
Communication ().()436 0.0129 0.3 57 17 340 77 23 454 
Electric, gas, water, and 0.049 0.0035 0.1 65 5 113 86 6 151 
sanitary services 
Wholesale trade 0.1222 0.0503 1.5 161 66 1701 215 88 2268 
Retail trade 0.08 0.0389 2.1 105 51 2381 141 68 31751 
Finance 0.0414 0.0173 0.5 55 23 567 73 30 756 
Insurance 0.0247 0.0105 0.3 33 14 340 43 18 454 
Real estate 0.1386 0.0038 0.1 183 5 113 244 7 151 
Hotels and lodging places 0.0264 0.007 0.3 35 9 340 46 12 454 
and amusements 
Personal services 0.0149 ().()069 0.4 20 9 454 26 12 605 
Business services 0.0811 0.0433 1.6 107 57 1814 143 76 2419 
Eating and drinking places ().()487 0.0152 1.4 64 20 1588 86 27 2117 
Health services 0.0555 0.0336 1 73 44 1134 98 59 1512 
Miscellaneous services 0.(>458 0.016 0.9 60 21 1021 81 28 1361 
Households 0.7695 0.0023 0.3 1015 3 340 1353 4 454 
Total 2.3936 0.7694 25.9 3156 1015 29371 4208 1353 39161 
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Instruments and related 
products 
Multipliersa Effects, 30 Percent Effects, 40 Percent 
Industry Output Earnings Employ- Output Earnings Job loss Output Earnings Job loss 
ment decline decline decline decline 
(millions) (millions) (millions) (millions) 
Agricultural products, and 0.0116 0.003 0.2 15 4 227 20 5 302 
agricultural, forest, and 
fishery services 
Forestry and fishery products 0.0005 O.OOOI () I () () I 0 0 
Coal mining () () 0 0 () 0 0 0 0 
Crude petroleum and naturaJ 0.0279 0.0027 O.I 37 4 II3 49 5 15I 
_gas 
Miscellaneous mining O.OOII 0.0003 0 I 0 0 2 1 0 
New construction 0 0 0 0 0 0 () 0 0 
Maintenance and repair 0.0201 0.0086 0.3 27 1I 340 35 15 4541 
construction 
Food and kindred products 0.042 0.0052 0.2 55 7 227 74 9 3021 
and tobacco 
Textile mill products 0.0029 0.0005 0 4 I 0 5 1 0 
Apparel 0.014 0.0037 0.2 18 5 227 25 7 302 
Paper and allied product-; O.OI53 0.003 0.1 20 4 113 27 5 15I 
Printing and publishing 0.025 0.0075 0.3 33 10 340 44 I3 454 I 
Chemicals and petroleum 0.0696 0.0037 O.I 92 5 113 I22 7 I 51 
refining 
Rubber and leather products 0.03I4 0.0078 0.3 4I 10 340 55 I4 454 
Lumber and wood products 0.0068 0.0018 0.1 9 2 113 12 3 I5I 
and furniture 
Stone, clay, and glass 0.0087 0.0022 0.1 II 3 1I3 15 4 15I 
products 
Primary metal industries 0.0194 ().()043 O.I 26 6 113 34 8 151 
Fabricated metal produc.ts 0.0345 0.0093 0.3 45 12 340 61 16 454 
Machinery, except electrical 0.0151 ().()()44 0.1 20 6 Il3 27 8 151 
ElectricaJ and electronic 0.0742 0.0257 0.7 98 34 794 130 45 1058 
equipment 
Motor vehicles and 0.0023 0.0004 0 3 I 0 4 1 0 
equipment 
Transportation equipment, 0.0025 0.0008 0 3 1 0 4 1 0 
except motor vehicles 
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Instruments and related 1.0286 0.3271 10 1356 431 11340 1808 575 15120 
products 
Miscellaneous 0.005 O.OOll 0 7 I 0 9 2 0 
manufacturing 
Transportation 0.0448 0.0172 0.6 59 23 680 79 30 907 
Communication 0.0378 O.Ql12 0.3 50 15 340 66 20 454 
Electric, gas, water, and 0.()44 0.0031 0.1 58 4 113 77 5 151 
sanitary services 
Wholesale trade 0.097 0.0399 1.2 128 53 1361 171 70 1814 
Retail trade 0.071 0.0346 1.9 94 46 2155 125 61 2873 
Finance 0.0364 0.0152 0.5 48 20 567 64 27 756 
Insurance 0.0224 0.0095 0.3 30 13 340 39 17 454 
Real estate 0.12..1 0.0034 0.1 164 4 ll3 218 6 151 
Hotels and lodging places 0.02.34 0.()()62 0.3 31 8 340 41 11 454 
and amusement<> 
Personal services ().()I I I 0.0052 0.3 15 7 340 20 9 454 
Business services 0.0887 0.0473 1.7 117 62 1928 156 83 2570 
Eating and drinking places 0.()454 0.0142 l.3 60 19 1474 80 25 1966 
Health services 0.049 ().()296 0.9 65 39 1021 86 52 1361 
Miscellaneous services 0.()477 0.0167 0.9 63 22 1021 84 29 1361 
Households 0.6787 0.002 0.3 895 3 340 1193 4 454 
Total 2.2012 0.6785 ,, 23.9 2903 895 27103 3870 1193 36137 
-- ----------
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Transportation equipment, Multipliersa Effects, 30 Percent Effects, 40 Percent 
except motor vehicles 
Industry Output Earnings Employ- Output Earnings Job loss Output Earnings Job loss 
ment decline decline decline decline 
(millions) (millions) (millions) (millions) 
Agricultural products, and 0.0122 0.0032 0.2 48 13 680 64 17 907 
agricultural, forest, and 
fishery services 
Forestry and fishery product'> 0.0006 0.()001 0 2 () 0 3 1 0 
Coal mining 0 0 0 0 0 0 0 () 0 
Crude petroleum and natural 0.0248 0.0024 0.1 98 9 340 131 13 454 
gas 
Miscellaneous mining 0.0007 0.()()()2 0 3 1 0 4 1 0 
New construction 0 0 0 0 0 0 0 0 0 
Maintenance and repair 0.0247 0.0105 0.4 98 42 1361 130 55 1814 
construction 
Food and kindred products 0.0439 0.0055 0.2 174 22 680 232 29 907 
and tobacco 
Textile mill product<> 0.0024 ().()005 0 9 2 0 13 3 0 
Apparel 0.0176 0.0046 0.3 70 18 1021 93 24 1361 
Paper and allied prcxluct<> 0.0076 0.0015 0 30 6 0 40 8 0 
Printing and publishing 0.028 0.0084 0.3 Ill 33 1021 148 44 1361 
Chemicals and petroleum 0.0598 0.0032 0.1 237 13 340 315 17 454 
refining 
Rubber and leather products 0.0148 0.0037 0.2 59 15 680 78 20 907 
Lumber and wood products 0.0123 0.0032 0.1 49 13 340 65 17 454 
and furniture 
Stone, clay, and glass 0.0058 0.0015 0.1 23 6 340 31 8 454 
products 
Primary metal industries 0.0284 0.0063 0.2 l12 25 680 150 33 907 
Fabricated metal products 0.0306 0.0082 0.3 121 32 1021 161 43 1361 
Machinery, except electrical 0.0259 0.0076 0.2 102 30 680 137 40 907 
Electrical and electronic 0.0815 0.0282 0.8 322 112 2722 430 149 3629 
eQuipment 
Motor vehicles and 0.003 0.0()()5 0 12 2 0 16 3 0 
eQuipment 
Transportation equipment, 1.1412 0.3639 9.3 4514 1440 31639 6019 1919 42185 
except motor vehicles 
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Instruments and related 0.0221 0.007 0.2 87 28 680 117 37 907 
products 
Miscellaneous 0.0052 0.0012 0.1 21 5 340 27 6 454 
manufacturing 
Transportation 0.0508 0.0195 0.7 201 77 2381 268 103 3175 
Communication 0.0381 0.0113 0.3 151 45 1021 201 60 1361 
Electric, gas, water, and 0.0437 0.0031 0.1 173 12 340 230 16 454 
sanitary services 
Wholesale trade 0.0852 0.0351 I 337 139 3402 449 185 4536 
Retail trade 0.0762 0.0371 2 301 147 6804 402 196 9072 
Finance 0.0429 0.0179 0.5 170 71 1701 226 94 2268 
Insurance 0.0234 0.01 0.3 93 40 1021 123 53 1361 
Real estate 0.1307 0.0036 0.1 517 14 340 689 19 454 
Hotels and lodging places 0.0312 0.0083 0.4 123 33 1361 165 44 1814 
and amusements 
Personal services O.ot16 0.()()54 0.3 46 21 1021 61 28 1361 
Business services 0.0836 0.()446 1.6 331 176 5443 441 235 7258 
Eating and drinking places 0.()459 0.0144 1.3 182 57 4423 242 76 5897 
Health services 0.0527 0.0319 I 208 126 3402 278 168 4536 
Miscellaneous services 0.()431 0.0151 0.8 170 60 2722 227 80 3629 
Households 0.7307 0.0022 0.3 2891 9 1021 3854 12 1361 
Total 2.3522 0.7309 23.8 9305 2891 80968 12407 3855 107957 
-----····-·-···-
. 
Based on Bureau of Economic Analysis (BEA),Regional Multipliers: A User 1/andbookfor the Regional Input-Output Modeling System (RIMS II), 
GPO, Washington, D.C., 1992. 
a Not shown for aggregation of industries. 
bJndicates total dollar change in output by row industries for each additional dollar of final demand by the identified industries. 
CJndicates total dollar change in household earnings employed by all row industries for each additional dollar of final demand by the identified 
industries. 
dJndicates total change in the number of jobs in each row industry for each dollar of final demand by the identified industries. 
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Appendix C 
MAJOR DOD WEAPON SYSTEMS BY COMPANY, LOCATION, STATUS 
AND FY 1991 FUNDING LEVEL a 
System Company County/City Status FY 91 funding 
(thousands) 
Trackwolf Technology for Alameda/ Fremont Development N/A 
Communica-tions 
International 
Javelin-- Physics Alameda/ Oakland Production N/A 
Warhead Main International 
Charge 
P-7A Lockheed Los Angeles /Long Canceled N/A 
Development Beach 
B-1 Systems Rockwell Inter- LA/El Segundo & Fielded 324,135 
Engineering national Corp. Los Angeles 
Program 
Management 
B-1 Airframe Siermcin Corp. LA/Los Angeles Fielded N/A 
Structuml 
Components 
B-1 Systems TRW LA/Redondo Beach Fielded 150 
Engineering 
Services 
C-130 Hercules Allied Signal LA/Torrance Production 398 
Air con- Aerospace Co. 
ditioning/ 
Heating 
Equipment 
C-130 Hercules Rockwell Inter- LA/Los Angeles Production 38,770 
Fixed Wing national Corp. 
Mountings 
M-X Missile Earth Technologies LA/Long Beach & Fielded N/A 
Engineering Corp. & LA/Los Angeles 7,780 
Development Litton Systems 
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MX-Missile Logicon, Inc. LA/Los Angeles Fielded 11,202 
Engineering 
Development 
M-X Missile Northrop LA/Hawthome & Fielded 704 
Guided Missile & LA/Hawthome & 
Components Rockwell Inter- Los Angeles Fielded 33,154 
national 
Advanced Lockheed LA /Burbank Canceled 177,090 
Tactical Fighter & & 
(A TF) Advanced Northrop LA/Palmdale Canceled 145,090 
Development 
A TF Electronics TRW LA /Redondo Beach Canceled 448 
& Communi-
cations 
UGM-96 Hughes Aircraft LA/El Segundo Production 164,467 
Trident Guided 
Missiles 
Components/ 
Maintenance 
UGM-96 Litton Systems LA/Los Angeles Production 11,403 
Trident Guided 
Missile 
Systems 
T -45 Goshawk McDonnell Douglas LA/Long Beach Production N/A 
Engineering 
Development 
P-3 Orion Air Allied Signal LA/Torrance Production 5,321 
Conditioning/ Aerospace 
Heater 
P-3 Orion Fixed Lockheed LNBurbank Production 761 
Wing Construe-
tion 
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Fotward Area TRW LA/Redondo Beach Development N/A 
Air Defense 
system 
(FAADS) C2 
Software 
Night Vis ion Hughes Aircmft LA/EI Segundo Production N/A 
and Electro-
Optics 
Anti-satellite Rockwell Inter- LA/El Segundo Development N/A 
(AS AT) national 
Ground Based TRW LA/Redondo Beach Development N/A 
Interceptor 
(GBI)-ERIS 
' 
FTV-Direct 
Propulsion 
(GBI)DEM- Hughes (Prime) LA/Canoga Park Development N/A 
VAL 
Ground Ba'>Cd Hughes LA/El Segundo Development N/A 
Surveillance & 
Tracking 
Systems 
(GSTS) Sensors 
AN/APG-65 Hughes LA/Long Beach & Production N/A 
Radar, Fire Los Angeles 
Control & 
Missile Remote 
Control 
Systems 
F-14 Tomcat Allied Signal LA/Carson Fielded 2,918 
Maim. & Aerospace 
Repair 
F-14 Tomcat Hughes LA/El Segundo, Fielded 119,607 
Elec. & Long Beach, Los 
Comm., Angeles, Torrance 
Missile 
Control, Air 
Radar 
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F-15 Eagle HI Shear LA{forrance Production 3,205 
Aircraft Access. Corporation 
Components 
F-15 Eagle Hughes Aircraft LA(forrance El Production 48,628 
Acces. Comp Segundo, Long 
Airborne Radar, Beach, Los Angeles 
Systems 
Engineering 
Services 
F-16 Falcon Hughes LA/West Covina Production 15,162 
Training 
Devices 
F-16 Navigation Litton Systems LA/Los Angeles Production 3,192 
Instruments 
F-16 Airborne Navcom Defense LA/EI Monte Production N/A 
Radar Equip Electronics 
F-16 Shipping Plastics Research LA/Santa Fe Production 276 
& Storage Corp. Springs 
Containers 
F-16 Airframe Sargent Fletcher & LA/EI Monte Production 11,328 
Structuml Sierracin Corp. & 
Comps. LA/Los Angeles Production 81 
F-16 Gunnery Teledyne Industries LA/Los Angeles Production 11,126 
Fire Control 
Comps. 
F-18 Hornet Allied Signal LA/Los Angeles Production 6,720 
Elcc. Counter-
Mea..<;ures 
F-18 Access. HR Textron, Inc. LA/Valencia Production 5,485 
Components 
F-18 G-Missile Hughes LA/Long Beach & Production 7,807 
Remote & Fire Los Angeles 
Control Svstem 
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F-18 Hornet Litton Systems LA/Los Angeles Production 14,916 
Navigation 
Instruments 
F/A-18C/D Aft Northrop (Principal LA/ Hawthorne Production N/A 
& Center Sub-Contractor) 
Fuselages 
F/A-18E/F Northrop (Principal LA/ Hawthorne Production N/A 
Hornet Fighter Sub-Con.) 
F/A-18E/F Litton Systems LA/Woodland Hills Production N/A 
Elec. & Comm. 
Equip (R&D) 
C-10 Program McDonnell Douglas LA/Long Beach Fielded 106,580 
Management 
AH-64 Apache HR Textron LA/Valencia Production 470 
De-Icing Comps 
AH-64 Apache Lora! Corp. LA/Pomona Production 5,484 
Armament 
Tmining 
Devices 
UH-60UTTAS Hughes Aircraft LNYalencia Production 13,216 
Blackhawk 
Access Comp 
CCPDS TRW LA/Redondo Beach Production 34,548 
Replacement 
Program 
RIM-()() General Dynamics LA/Pomona Production 191,543 
STANDARD 
Missile 
LGM-30 LogiC on LA/Los Angeles & Fielded 734 
MINUTEMAN & LA/Redondo Beach 
Systems TRW Fielded 36,120 
Engineering 
AMRA AM Hu!!ht.'' LA/Los Angeles Production 18 966 
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M-1 Combat Hughes LA/El Segundo & Fielded 8,953 
105mm Gun Long Beach 
Optical 
Sighting & 
Ranging 
Equipment 
OH-58 Kiowa McDonnell Douglas LA/Monro via Fielded 
-1,989 
Warrior-Elcc. 
Systems 
MK15 Close-In Hughes LA/Pomona Production 123,545 
Weapons 
System 
S-3 Viking Allied Signal LA!forrance Fielded 
-887 
Access 
S-3 Viking Lockheed LA/Burbank Fielded 32,750 
Structural 
Equip. 
Installation. 
Teledyne Industries LA/Los Angeles Fielded 4,780 
S-3 Viking 
Comm. Equip 
Northrop (Prime LA/ Hawthorne Development N/A 
Brilliant Anti- Contr.1ctor) 
Armor 
Submunition 
(BAT) 
Aero jet LNAzusa Development N/A 
Sense & 
Destroy Armor 
Submunition 
(SAD ARM) 
Norris Industries LA/Los Angeles Production N/A 
Multiple 
Launch rocket 
System 
(MLRS) 
TRW LA/Carson Development N/A 
Combat Service 
Support Control 
System 
(CSSCS) 
TRW Defense LA/Redondo Beach Development N/A 
FAAD C2 System 
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Maneuver TRW LA/Redondo Beach Development N/A 
Control System 
(MCS) 
B-2 Stealth Northrop (Prime) LA/Pico Rivera, Production 2,605,055 
Bomber Palmdale 
B-2 Avionics Hughes Aircraft LA/Los Angeles Production N/A 
Equip 
A/F-X Fighter Rockwell Int'l. LA/Los Angeles Canceled N/A 
(Clean Sheet 
Design) 
All Source Jet Propulsion Lab LA/Pasadena Development N/A 
Analysis (Prime Integmtor) 
System (ASAS) 
Navstar Global Magellan Corp. LA/Monrovia Production 1,664 
Positioning 
System (GPS) 
Military Magnavox Corp. LA/Torrdflce Fielded N/A 
Satellite Comm 
(MILSATCOM) 
Stmtegic Aero jet LNAzusa Development 4,657 
Defense & 
Initiative (SDI) Allied Signal LA/Torrance Development 731 
Advanced & 
Development Hughes Aircmft LA/EI Segundo, LA Development 25,818 
& 
Physical Research LA/Torrance Development 2,612 
& 
Rockwell Int'l LA/Los Angeles Development 12,281 
& 
S Systems LA/EI Segundo Development 4,861 
& 
TRW LA/Redondo Development 24,321 
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Extended Range HI-Shear LA/Tarrance Development N/A 
Intercept 
Technology 
(ERINT-1) Safe 
Ann Fuze 
Airborne Hughes LA/El Segundo Development N/A 
Surveillance 
Testbed (AST) 
Sensors 
C-17 Airlift McDonnell Douglas LA/Long Beach Production 1,181,196 
AircrJ.ft 
Theater High McDonnell Douglas LA/Long Beach Canceled N/A 
Altitude Area 
Defense 
(fHAAD) 
High Endo- Hughes (Seeker LA/Canoga Park Development N/A 
Atmospheric Contractor) 
Defense & 
Interceptor McDonnell Douglas LA/Los Angeles Development N/A 
(HEDI) (Prime Contractor) 
Army Data Hughes Orange/ Fullerton Development N/A 
Distribution 
System (ADDS) 
Extended Range Rockwell Int'I Orange/ Anaheim Development N/A 
Intercept (Seeker Contractor) 
Technology 
(ERINT-1) 
Javelin Launch ABB (Sub- Orange/ Irvine Development N/A 
Tube Assembly contractor) 
CHAPARRAL LoralAero- Orange/ Newport Fielded 5,727 
Air Defense nautronic Beach 
System 
HAWK Missile Northrop Orange/ Anaheim Fielded N/A 
GBIDEM/VAL Rockwell Int'I Orange/Seal Beach Development N/A 
(Prime Contractor) 
Ground Based McDonnell Douglas Orange/ Huntington Development N/A 
Surveillance and (Prime Contractor) Beach 
tracking 
Systems 
(GSTS) 
120mm Mortar ARMTEC Defense Riverside/ Coachella Production N/A 
Ammunition· ProducL'> 
Tank Main Gun ARMTEC Riverside/ Coachella Production N/A 
Ammunition 
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HAWK Missile Aero jet Sacramento/ Fielded 168 
Sacramento 
Exo-&Endo- Aero jet Sacramento/ Development N/A 
atmospheric Sacramento 
Interceptor (E2I) 
Controls 
STINGER Hughes (Prime San Bernardino/ Production 72,617 
Missile Contractor) Rancho Cucamonga 
STANDARD Hughes San Bernardino/ Production 1,048 
Missile Rancho Cucamonga 
SPARROW Hughes San Bernardino/ Production N/A 
Missile Rancho Cucamonga 
Phalanx Gun Hughes San Bernardino/ Production N/A 
System Rancho Cucamonga 
Rolling Hughes San Bernardino/ Development N/A 
Airfmme Rancho Cucamonga 
Missile (RAM) 
Army Data GEC-Marconi San Diego/ San Development N/A 
Distribution Marcos 
System (ADDS) 
Single Channel General Dynamics San Diego/ San Production N/A 
Ground and (Second Source) Diego 
Airborne Radio 
System 
(SINCGARS) 
Military Titan Corp. San Diego/ San Fielded N/A 
Satellite Diego 
Communi-
cations 
(MILS A TCOM) 
ATLAS I & II General Dynamics San Diego/ San Production 25,055 
Rockets Diego 
Advanced Cruise Hughes San Diego/ San Production N/A 
Missiles Diego 
(ACMs) 
Titan/ Centaur General Dynamics San Diego/ San Production N/A 
Upper Stage Diego 
Rockets 
TOMAHAWK Hughes San Diego/ San Production 
Missile Diego 36,820 
Joint Surveil- CUBIC Defense San Diego/ San Production N/A 
lance Target Systems Diego 
Attack Radar 
System 
(]STARS) 
-ClO-
F/A-18E/F Raytheon Santa Barbara/ Production N/A 
Electronic Goleta 
Counter-
Measures 
JAVELIN-- SBRC (Sub- Santa Barbara/ Santa Development N/A 
Seeker Focal contractor) Barbara 
Plane Array 
Trident II D-5 Lockheed (Prime Santa Clara/ Production N/A 
Missile Contractor) Sunnyvale 
MILSTAR Lockheed Santa Clara/ Development N/A 
Sunnyvale 
Hubble Space Lockheed Santa Clara/ Production N/A 
Telescope Sunnyvale 
Support 
M-2 Bradley FMC Santa Clara/ San Production 1,132,740 
Infantry Jose & Santa Clara 
Fighting 
Vehicle (IFV) 
Ground Based Lockheed (Prime Santa Clara/ Development N/A 
Interceptor Contractor) Sunnyvale 
(GBI)-ERIS 
FTV 
- Cll -
SEA WOLF Westinghouse Santa Clara/ Production 94,359 
Submarine Electric Sunnyvale 
(SSN-21) 
Engine 
Components 
Standardized FMC Corp. Santa Clara/ San Development N/A 
Integrated Jose 
Command Post 
System 
(SICPS)-Track 
CP 
Advanced Field FMC Ground Santa Clara/ San Development N/A 
Artillery Systems Division Jose 
System-Cannon 
(AFAS-C) 
Intelligence FMC Corp. Santa Clara/ Santa Development N/A 
Electronic Clara 
Warfare Ground-
Based Common 
Sensor (lEW-
GBCS-L/H 
Brndley FMC Corp. Santa Clara/ San Production N/A 
Fighting Jose 
Vehicle System 
(BFVS) 
Mll3 Family FMC Corp. Santa Clara/ San Production 47,983 
of Vehicles Jose 
(FOV) 
Night Vision & Electro-Optical Santa Clara/ Palo Production N/A 
Electro-Optics Sensors, Inc. Alto 
Navstar Global Trimble Corps Santa Clara/ Production 36,852 
Positioning Sunnyvale 
System (GPS) 
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Lt. Weight ESL, Inc. Santa Clara/ Production N/A 
Man portable Sunnyvale 
Radio Direction 
Finding System 
(AN/PRD-12) 
GUARDRAIL ESL. Inc. Santa Clara/ Fielded N/A 
Radio Direction Sunnyvale 
System 
Theater High Lockheed Santa Clara/ Development N/A 
Altitude Area Sunnyvale 
Defense 
(THAAD) 
Line of Sight FMC Corp. Santa Clara/ San Development 
Anti-Tank (Subcontractor) Jose N/A 
Missile 
(LOSAT) 
aLatest year available. 
Source: Defense Budget Project 
Negative figures reflect payments from contractor to DoD. 
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Appendix D 
CALIFORNIA'S PRIME CONTRACTORS, CONTRACT VALUES, AND 
WORK TYPE, FY 1992 
Contractor Name County Contract ($I 992 Work Type 
in thousands\ 
American PrcsidcnL'> Lines Alameda 25742 Not available 
AT&T Alameda 24968 Not available 
Brown & Root Alameda 1262C Construction 
Physics International Alameda 1804C Physics Research 
Service Engineering Alameda 15722 Ship Building/Repair 
National Airmotivc Alameda 11558 Air Engine Parts 
MAERSK Line Pacific Alameda llOOC Marine Cargo 
Dyncorp Alameda 1002~ Warehousing 
F2M Inc. Amador 359' Not available 
Ail Systems Amador 113t Not available 
Design ConcepL'> Butte 82 Not available 
WrighL<; Development Calaveras 6( Building Maintenance 
Colusa Laundry Colusa 95 Laundry 
Chevron USA Contra Costa 108917 Oil 
Shell Oil Contra Costa 43782 Oil 
Navcom Defense Elcc. Contra Costa 16139 Search & Navigation/ 
Communications Equipment 
OWL International Contra Costa 1371 Water Trdnsport 
High Tck Designs ElDorado 55 Not available 
Rasmussen CA Fresno 893S Not available 
Water Eng. & Tech. Glenn 28< Not available 
Librascopc Corp. Humboldt 151~ Not available 
Brown & Root Imperial 14()7c_ Construction 
Welch & Honeywell Drill In yo 128 Drilling 
Computer Sciences Corp. Kern 79113 Engineering 
Lora! Kern 61842 Not available 
CTA Inc. Kern 27784 Engineering 
Johnson Controls Kern 25337 Facility Supervision 
Metric Construction Kem 24884 Construction 
Pinner Construction Kern 19388 Construction 
Boeing Kern 18581 Computer Services 
Edward W Face Co. Kern 16718 Not available 
Co marco Kern 15024 Engineering 
Southern Cal. Edison Kern 11604 Electric Power 
WyleLabs Kern 11443 Engineering 
SAIC Kem 10531 Engineering 
IBEX Ltd. Kings 2524 Not available 
Reynolds Systems Lake 
Harding Lawson Assoc. Lassen 
Northrop Los Angeles 
Hughes Los Angeles 
McDonnell Douglas Los Angeles 
Douglas Aircraft Los Angeles 
lRW Los Angeles 
Rockwell Los Angeles 
General Dynamics Los Angeles 
Litton Los Angeles 
Aerospace Corp. Los Angeles 
ITT Corporation Los Angeles 
Allied Signal Los Angeles 
FMS Corporation Los Angeles 
RAND Corporation Los Angeles 
Conte! Corp. Los Angeles 
Nimas Corp. Los Angeles 
Loral Los Angeles 
H & R Company Los Angeles 
E-Systems Los Angeles 
Southwest Marine Los Angeles 
University of Southern Los Angeles 
California 
Magna vox Government and Los Angeles 
Industry 
Union Oil of CA Los Angeles 
Iriss Co. Los Angeles 
Sargent Industries Los Angeles 
R&D Associates Los Angeles 
Logicon Inc. Los Angeles 
Translant Inc. Los Angeles 
Marvin Engineering Los Angeles 
Xenotech, Inc. Los Angeles 
Lear Los Angeles 
Navcom Los Angeles 
Ralph M Parsons Co. Los Angeles 
SAIC Los Angeles 
GTE Govt. Systems Los Angeles 
Sierracin Los Angeles 
Jerry A Mcharg Madera 
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88 Ammunition 
3343 Not available 
4450371 Research/Miscellaneous 
Repair/ Aircraft 
119088( Research/Electronics/ 
Aircraft 
721665 Aircraft parL'i 
64988~ Aircraft parts 
575322 Computers/Electronics 
41498 Aircraft parts, services 
38330 Engineering/Electronics 
349095 Electronics/communica-tions 
253455 Aircraft parts 
11109/ Electronics/Communica-
tions/Navi,gation/Engineering 
110785 Aircraft parts, equipment 
7435~ Hardware/Tanks 
7181 L1 Research 
5859( Communications/Elec-
tronics/Computers 
4608t Not available 
4376 Communications/Elec-
tronics/Computers 
4260( Aircraft parts 
3761/ Electronics 
3616( Ship building/Repair 
3582t Research/Electronics/ 
Computers 
3134/ Electronics 
26121 Oil 
22074 Not available 
2134( Aircraft parts 
21332 Electronics/Research/ 
EI!Kincering_ 
204 73 Research/Missiles 
1977 Not available 
1967(: Aircmft parL'> 
19562 Not available 
14222 Aircraft Repairs/Elec-tronics 
1458( Electronics 
13795 Architecture 
12486 Research 
11743 Not available 
1126 Aircraft parts 
64 Building Materials 
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Omniglow Corp. Marin 3414 Not available 
University Systems Mariposa 41 Not available 
APC Contractors Mendocino 72" Not available 
Pacific Gas & Electric Merced 249C Electric Power/Gas 
Tumpane Services Mono 59t Not available 
Hunt Building Corp. Monterey 1931<J Construction 
Computer Sciences Corp. Monterey 1779E Electronics/Engineering 
Pacific Gas & Electric Monterey 1448( Electric Power/Gas 
Greco Systems Napa 71S Not available 
Grass Valley Group Nevada 1013 Not available 
Hughes Or..mge 746984 Electronics/Engineering/ 
Communications 
McDonnell Douglas Ordllge 382831 Electronics/Engineering/ 
Communications 
Rockwell Orange 31637( Electronics/Engineering/ 
Communications 
National Program Office Ordllge 142804 Aircraft Parts 
Interstate Elec Orange 9721( Electronics 
Lora! Or<mge 6090<J Research/Electronics 
/Chemicals 
Northrop Orange 4256 Miscellaneous Radio-TV 
Communications 
Parker Hannifin Corp. Ordllge 3404~ Aircraft Engine, Parts 
Brunswick Corp. Ordllge 3055~ Ordnance/Missiles/ Air -craft 
Repairs 
HBCJV Ordllge 27848 Not available 
BFM Corp. Orange 17644 Not available 
All Bann Enterprises Or<mge 17570 Not available 
Sparta, Inc. Ordllge 16836 Research/Engineering 
Comarco Inc. Orange 16317 Engineering 
Steve P. Rados, Inc. Omnge 14408 Construction 
C3 Inc. Orange 14199 Not available 
E L Yeager Ordllge 1294C Aircraft Parts 
Pride Industries Placer 1446 Landscaping 
Argo International Plumas 405 Not available 
McCarthy Construction Riverside 18253 Construction 
Dyncorp Riverside 16941 Engineering 
Armtec Defense ProducL~ Riverside 1621 Not available 
Mark Diversified Riverside 1168f Construction 
PCL Construction Riverside 11472 Not available 
Nova Group Riverside 11304 Research 
Foundation Health Corp. Sacramento 761262 Medical 
Delta Dental Plan Sacramento 152322 Dental 
AEROJET Sacramento 74813 Miscellaneous Research 
Sacramento Municipal Utility Sacramento 17914 Electric Power 
Mark Diversified Sacramento 15942 Construction 
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Johnson Controls Sacramento 12994 Not available 
Teledyne San Benito 703.., Explosives 
TRW Inc. San Bernardino 143203 Research 
General Dynamics San Bernardino 8170' Missiles/Research 
Lockheed San Bernardino 6813( Search & 
Navigation/Communica-
tions/ Aircraft part<; 
Dyncorp San Bernardino 61662 Services 
Translant Inc. San Bernardino 54769 Missiles 
Hansel Phelps Construction San Bernardino 32073 Construction 
Earth Technology Corp. San Bernardino 25085 Research 
AEROJET San Bernardino 20552 M issi lcs/Research 
Rockwell San Bernardino 19280 Missiles 
ACTUS Corp. SUNDT JV San Bernardino 16085 Not available 
Southern Cal. Edison San Bernardino 15419 Electric Power 
General Electric San Bernardino 14124 Electric Power 
Cubic Corp. San Bernardino 13712 Communications Equipment 
General Dynamics San Diego 626355 Missiles/ Aircraft 
parts/Communications/ 
Engineering 
SAIC San Diego 332425 Research 
Nat Steel & Shipbuilding San Diego 19730( Ship Building/Repair 
SW Marine Inc. San Diego 114046 Ship Building/Repair 
Teledyne San Diego 108746 Aircraft ParL<>/Scarch & 
Navigation/Communications 
Jacobs Engineering Group San Diego 69004 Engineering 
Continental Maritime SD San Diego 564()C Ship Building/Repair 
Lora! San Diego 44644 Electronics/Radio & TV 
Communications 
Scientific Atlanta San Diego 36559 Radio & TV 
Communications/Search & 
Navigation 
Hunt Building San Diego 34432 Construction 
Sundstrand Corp. San Diego 29839 Aircraft Engines, parts 
Applied Data Tech. San Diego 2905f Engineering 
Max well Labs San Diego 2757f Engineering/Research 
Pacific Ship Repair Fabric San Diego 23605 Ship Building/Repair 
Hughes San Diego 22544 Engineering/Semiconductors 
Industrial Data Link San Diego 21755 Printing/Electronics 
General Atomics San Diego 18886 Research/Engineering 
Computer Sciences Corp. San Diego 18104 Computer Services/Electronics 
Logicon, Inc. San Diego 17163 Engineering/Search & 
Navigation 
GEC-Marconi/Piessey San Diego 16866 Electronics 
Lockheed San Diego 16683 Engineering 
Roy E Ladd, Inc. San Diego 1666CJ Not available 
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Arinc Research Corp. San Diego 15498 Engineering 
Allied Signal San Diego 15098 Electronics/Metal fabrication 
Kilgallon Construction San Diego 13901 Construction 
Hensel Phelps Construction San Diego 13179 Construction 
A&E Industries San Diego 13142 Ship Building/Repair 
Eldyne, Inc. San Diego 12603 Engineering 
Douglas E. Barnhart, Inc. San Diego 12005 Construction 
Systems Eng. & Mgt. Co. San Diego 11807 Engineering 
KV AAS Construction Co. San Diego 11528 Construction 
Thermotrex Corp. San Diego 11483 Not available 
Sparta, Inc. San Diego 11069 Research 
Orincon Corp. San Diego 10278 Engineering/Camp 
Service Engineering San Francisco 35324 Engineering 
Benavides Esky Construction San Francisco 29353 Construction 
CA Pacific Associates San Francisco 1711C Catering 
SW Marin Inc. San Francisco 11055 Not available 
Nomura Enterprises San Joaquin 320f Not available 
Hughes San Luis Obispo 12128 Electronics/Communications 
SRI International San Mateo 52081 Research 
PRC Environmental San Mateo 3176( Not available 
Management 
Loml San Mateo 16801 Search & Navigation 
Equipment 
URS Consultants San Mateo 13661 Not available 
Litton San Mateo 12337 Search & 
Navigation/Electronics 
Raytheon Santa Barbara 214572 Engineering/Search & 
Navigation/Electronics 
McDonnell Douglas Santa Barbara 119111 Missiles 
ITT Fedeml Services Santa Barbara 82388 Services 
Hughes Santa Barbara 51014 Research/Electron Tubes 
SAIC Santa Barbara 26942 Research 
Mission Research Corp. Santa Barbara 21523 Research 
General Research Corp. Santa Barbara 10863 Research 
Pacific Gas & Electric Santa Barbara 10069 Electric Power 
Lockheed Santa Clara 147717C M issi lcs/Research 
Loral Santa Clara 287271 Electronics/Communications 
FMC Corp. Santa Clara 19650 Tanks/Hardware 
Westinghouse Electric Santa Clara 15212E Specialized 
V chicles/Communications/ 
Electronics 
ESL Corp. Santa Clara 131675 Communications/Engineering 
Varian Associates Santa Clara 71246 Electronics/Repair 
Kaiser Aerospace & Elcc. Santa Clara 49045 Telephone & Telegraph 
apparatus 
Sun Microsystems Santa Clara 42477 Computers/Semiconductors 
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Stanford Santa Clara 37273 Rc..'>earch 
IBM Santa Clara 33765 Research 
Adv. Research & Applications Santa Clara 14889 Research 
EG&G Reticon Santa Clara 14559 Research 
Applied Tech Assoc. Santa Clara 13442 Research 
Teledyne Santa Clara 1237~ Research 
Hewlett-Packard Santa Clara 1222 Electronic Components 
GTE Santa Clara 11453 Electronic Components 
Condor Systems, Inc. Santa Clara 11266 Communications System 
Space Applications Corp. Santa Clara 10738 Research 
Xerox Corp. Santa Clara 10266 Research 
G&F Company Santa Clara 10142 Research 
Alliant Techsystems, Inc. Santa Clara 10032 Not available 
Imperial Sales Santa Cruz 1234 Catering 
Varian Assoc. Shasta 3281 Electron Tubes 
Grumman Sierra 4829 Not available 
Kirkwood-bly Siskiyou 1175 Not available 
Exxon Solano 126564 Oil 
Pacifica Services Solano 16759 Radio & TV Communications 
Roy F. Weston, Inc. Solano 16244 Research 
Hewlett-Packard Sonoma 1595( Electronics/Electric Measuring 
Devices 
Cert Stainless Service Stanislaus 5286 Not available 
Bell Carter Olive Tehama 50 Not available 
Arrow-Falcon Tulare 178'"1 Not available 
VSL Corp. Tuolumne 1206 Not available 
Grumman Ventura 30365 Engineering 
Comptek Research VenturJ 23263 Engineering 
VSE Corporation Ventura 2273( Engineering 
Hughes Ventura 20695 Engineering/Radio & TV 
Communications 
Metters Industries Ventum 2008( Engineering 
Litton Ventura 18501 Search & Navigation 
Components/Aircraft Parts 
Rockwell Ventum 1176( Research 
Litton Yolo 3438 Radio & TV 
Communications/Elec-tronics 
US Dept. of Energy Yuba 367( Not available 
Source: Defense Budget Project. 
Note: Table includes some service contracts. 
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Appendix E 
FEDERAL CONTACTS FOR TRANSITION ASSISTANCE 
The newly-created Office of Economic Conversion (OEC) in the Department 
of Commerce provides the best single point of contact for federal transition 
information and assistance. The OEC voice phone number is 800/345-1222. An 
electronic hook-up is also available at 800/352-4929. (Users should set their 
modems to parity: none, 8 data bits, and 1 stop bit.) The electronic hook-up 
provides six categories of infommtion: 
• General Infom1ation and Background 
• Economic and Defense Data 
• Adjustment Programs and Laws 
• Who To Contact 
• Information Sources 
• Technology Development and Applications 
The information is generally useful, but it appears to be rarely updated. For 
instance, as this report: was finalized in early December 1993, the last updated file 
on the hotline was November 9, 1993. Also, the provided information is 
sometimes incomplete. For example, the EDA and a number of other federal 
programs (inadvertently, one guesses) omitted address and phone contacts from 
information files. (There is, for example, a lack of information about DoD's Job 
Bank for displaced workers and the Office of Personnel Management's (OPM) job 
listing service. In the fom1er case, the program is being tem1inated. Both cases 
neglect to mention how to contact them.) Finally, the information is often 
replicated, and much of it appears to be little more than boilerplate information 
gathered haphazardly from various parties. 
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Appendix E 
FEDERAL TRANSITION ASSISTANCE CONTACTS 
Program Objective National contact Local contact(s) 
Technology Provides matching funds 1-800-DUAL USE, or 703/696-8942 None 
Reinvestment Project for wide range of 
conversion efforts 
Small Business Provides matching funds Director None 
Innovation Research for dual-usc technology The Office of Small and Disadvantaged 
(SBIR) development, Business Utilization (within each participating 
deployment, education TRP organization) 
and training for firms 703/697-1481 
with fewer than 500 
employees 
Office of Economic Provides planning Director Mr. Tony Gallegos 
Adjustment assistance Office of Economic Adjustment Office of Economic Adjustment 
400 Army Navy Drive, Room 200 1325 J St., Suite 1500 
Arlington, VA 22202-2884 Sacramento, CA 95814 
703/695-1800 916/557-7365 
Fax: 916/577-7343 
Manufacturing Reduce defense Director None 
Technology (ManTech) procurement cosl'>. OSD Manufacturing Modernization Office 
Program Supports a broad range Pentagon 
of manufacturing Room 38253 
technologies Washington, D.C. 20301-8000 
703/614-0205 
800/421-0586 
Defense Technical Promote transfer of DoD Defense Technical Information Center None 
Information Center technology to private Defense Logistics Agency 
sector Cameron Station 
Alexandria, VA 22304-6101 
703/274-6260 
------
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Procurement Technical Provide assistance in Defense Contracts Center West Dr. Murray P. Leavitt 
Assistance (operates as selling to DoD 310/335-3265 De Anza College 
California Procurement West Business Division 
Technical Assistance. or c/o AMD Procurement Assistance Center m/s 3 
CAPT AN) Sunnyvale, CA 94088-3453 
4o8n39-6283 
Office of Technology Promotes technology Dr. Olas Lomackey None 
Transition transfer from DoD to the Director, OTT 
(OTT) private sector The Pentagon, Room 3D375 
Washington, DC 20301 
703/614-0205 
Fax: 703-697-3762 
Base Transition Office Links closing bases to Director None 
Secretary of Defense Base Transition Office 
The Pentagon, Room 3D443 
Washington, DC 20301 
703/614-8562 
Continued Health Provides up to 18 NA Job Service Division 
Benefits for DoD months health coverage EDD 
Civilian Personnel 800 Capitol Mall MIC32 
Sacramemo, CA 95814 
916/654-7552 
Defense Outplacement Matches displaced DoD 8oon27-36 77 None 
Referral System workers with new 
(DORS) employers 
DoD Civilian Assistance Provides severance pay 800/345-1222 None 
and Re-employment of up to $25,000 for 
(CARE) voluntary separation 
OECI Clearinghouse Telephone contacts for Mr. Nathan Maryn None 
displaced workers OECI 
US Departmem of Commerce 
Room 7231 
Washington, D.C. 20230 
. 
800/3~.?-1222_ 
-
---- ---····-····------------·------------------------~---·····----
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NIST Advanced Provides matching funds Route 270 None 
Technology Program for pre-competitive, Quince Orchard Road 
generic technologies Building 101 
Room A430 Gaithersburg, MD 20899 
301/975-2636 
800/287-3863 
NIST Manufacturing Disseminate advanced National Institute of Standards and Technology None 
Extension Partnership manufacturing A-1134 Administration Building 
technologies Quince Orchard and Clopper 
Roads 
Gaithersburg, MD 20899 
301/975-3414 
NIST Manufacturing Provides hand-on Director CMTC CALIFORNIA MTC 
Technology Centers technology assistance Manufacturing Technology Centers Program 13430 Hawthorne Blvd. 
for small and medium- National Institute of Standards and Technology Hawthorne, CA 90250 
sized manufacturers Polymers Building, Room B 115 310/355-3060 
Gaithersburg, MD 20899 
301/975-5020 
All other NIST Promote private sector Director None 
programs, including development of National Institute of Standards and Technology 
Technical Research and advanced A-1134 Administration Building 
Services, Information communications Quince Orchard and Clopper 
Highways Roads 
Gaithersburg, MD 20899 
301/975-3414 
Economic Development Provides planning, Mr. David Witschi Deena R. Sosson or William J. Lewis 
Administration infrastructure assistance Director 1345 J Street, Suite B 
Economic Adjustment Division Sacramento, CA 95814 
EDA-H7327 916/551-1541 
US Department of Commerce Charles W. Oaks II 000 Wilshire Boulevard, 
14th and Constitution Ave., NW Room 11105 
Washington, D.C. 20230 Los Angeles, CA 90024 
202/482-2659 310/575-7286 
Fax: 202/482-0995 
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National Center for Provides grants for Vice President of Strategic Development None 
Manufacturing Sciences collaborative research NCMS 
(NCMS) 30025 Boardwalk 
Ann Arbor, MI 48108 
313/995-0300 
Argonne National Provides interface Director None 
Laboratory Technology between public and Community Affairs Argonne National Lab 
Transfer Center private research efforts University of Chicago 708/252-5561 
Federal Laboratory Matches private and Federal Laboratory Consortium for None 
Consortium for public sector needs with Technology Tnmsfer 
Technology Transfer laboratory technologies, Management Support 
expertise, and facilities Delabarre & Associates 
P.O. Box 545 
Sequim, W A 98382-0545 
206/683-1005 
Robert C. Byrd Institute Provides small and The Robert C. Byrd Institute for Advanced None 
for Advanced Flexible medium-sized Flexible Manufacturing Systems 
Manufacturing Systems companies matching 1050 4th Ave Huntington, WV 25755 
funds to develop 304/696-6242 
computer integrated 
manufacturing (FCIM) 
i technologies 
Small Business Provides business Small Business Administration Small Business Development Council 
Development Councils management and 409 3rd St., SW 1787 Tribute Rd. 
technical assistance Washington, DC 20416 Sacramento, CA 95815 
202/606-4000 916-551-1177 
800/827-5722 
Small Business Provides loans, advisory Director None 
Investment Companies services, equity capital, Office of Operations 
(SBIC) and technical assistance Investment Division 
advice to small Small Business Administration 
businesses 409 3rd St., SW, Room 6600 
Washington, DC 20416 
202/205-7583 
--
-
---
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National Technology Accelerates technology NTTC Executive Director None 
Transfer Center (NTTC) transfer from Federal Wheeling Jesuit College 
laboratories to Wheeling, WV 26003 
business/industry 304/243-2455 
Fax: 304/243-2413 
• 
Joint Training Provides retraining for U.S. Department of Labor Mr. Roger Schmitt 
Partnership Act (JTPA) displaced workers or ETA Office of Worker Retraining and JTPA 
workers threatened by Adjustment Progmms Room N-5626 Dislocated Worker Services Section 
lay-off 200 Constitution Avenue, N.W. Box 826880, MIC69 
Washington, D.C. 20210 Sacramento, CA 94280-0001 
202/219-5577 916/324-0641 or0655 
Fax: 916/324-0669 
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Appendix F 
TECHNOLOGY REINVESTMENT PROJECT AND BREAKDOWN OF INITIAL 
TRP AWARDS 
TRP 
TRP contains eight programs: dual-use critical technologies partnerships, 
commercial-military integration partnership, regional technology alliances (RTAs), 
defense advanced manufacturing technology partnerships, manufacturing extension 
programs, defense dual-use assistance extension programs, manufacturing 
engineering education grant programs, and manufacturing experts in the classroom. 
Dual-use critical technologies partnerships provide for the establishment of 
partnerships between DoD and two or more fim1s (or a non-profit organization 
established by two firms) to support the research and development of critical 
technologies that meet both defense needs and have commercial potential in dual-
use critical technology. This program will fund partnerships in the "technology 
development" area. 
Commercial-military integration partnerships provide for the establishment of 
cooperative partnerships between the Department of Defense and one or more 
eligible firms and nonprofit research corporations. The purpose of such 
partnerships is to foster the development of viable commercial technologies that can 
also meet future national security reconstitution requirements and other needs of the 
Department of Defense. DoD participation is limited to a maximum of five years in 
any particular partnership. 
Regional technology alliances provide assistance to RTA centers to facilitate 
the use of Defense critical technology for defense and commercial purposes, thus 
helping to maintain domestic industrial capabilities that are important to U.S. 
national security. The program will fund partnerships in "technology development" 
and "technology deployment" activity areas. 
Defense advanced manufacturing technology partnerships encourage and 
provide for the research and development of advanced manufacturing technologies 
that have the potential for establishing a broad range of military and dual-use 
applications that would significantly reduce the health, safety, and environmental 
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hazards of existing manufacturing processes. The program will fund partnerships 
in the "technology development" activity area. 
Manufacturing extension programs support new and existing manufacturing 
extension programs to improve the manufacturing quality, productivity, and 
performance of United States-based, small manufacturing firms. The program will 
fund proposals in the "technology deployment" activity area. Congress did not 
appropriate funds for this program for FY 1994. 
Defense dual-use assistance extension programs support DoD programs 
created to assist American technology businesses dependent on DoD contracts. The 
programs may be operated by other Federal departments and/or agencies, regional 
entities, state, and/or local governments, private entities, and nonprofit 
organizations. Congress did not appropriate funds for this program for FY 1994. 
Manufacturing engineering education grant programs enhance existing 
programs in manufacturing engineering or the establishment of new programs in 
manufacturing engineering education through competitive grants. At least 1/3 of the 
grants will be for the establishment of new programs in manufacturing engineering 
education. The program will fund proposals in the "manufacturing education and 
training" activity area. 
Manufacturing experts in the classroom support teaching, curriculum 
development, and other manufacturing activities at institutions of higher education. 
It will fund proposals in the "manufacturing education and training" area. 
SUBMISSIONS TO TRP 
More than 2.XOO proposals, requesting $9 billion, were submitted to TRP in 
1993. 114 The states with the highest number of proposals submitted were 
California, Massachusetts and New York. Florida, Pennsylvania and Texas also 
submitted large numbers of proposals. In the technology development category, 
the TRP received more than 1,900 proposals, requesting $7.0 billion. Technology 
deployment drew more than 550 proposals, requesting $1.5 billion. The 
manufacturing education and training category received more than 350 proposals, 
requesting $500 million. 
1140ffice of the Press Secretary, The White House, August 12, 1993. 
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AWARDS 
Initial TRP awards were announced on October 22, 1993. Subsequent 
awards were announced on November 24th and December 3rd. One final award 
round is expected. To date these awards represent $404 in awards and $1.008 
billion in total project costs. (Based on aggregate award levels and total project 
costs, the estimated average federal cost share is 40 percent.) The amount of 
awards for technology development, technology deployment, and manufacturing, 
education, and training (MET) are shown in the table below. It also shows the 
share of California-led projects. 
Table F.1 
TRP AWARDS, ROUNDS 1, 2, AND 3 
Award Category Total (millions Percent of total Cal ifornia-lcd California-led 
share (millions percent of tota 
Technology Development 16~ 43 74 4'1 
Technology Deployment 175 41 ( 4 
Manufacturing Education 6( 16 1( 1~ 
and Training 
Total 40t 1()( 9( 22 
Some numbers arc rounded. 
Source: ARPA, DoD Public Affairs. 
As indicated, California-led projects have received 22 percent ofTRP funds, 
slightly more than California's 21 percent share of all DoD prime contracts in 
1992.115 California performed very well in technology development, winning 
almost one-half of the awards. However, California perforn1ed poorly in 
technology deployment and manufacturing, education, and training. It is not 
surprising that California did well in technology development given the large 
number of R&D facilities in the state and the large share of DoD R&D. A large 
amount of the California-led project totals is driven by several large projects. For 
example, in round I, TRP awarded a grant to a $40 million multiple chip module 
project led by Hughes Electronics. 
Several states did far better one might have expected. For example, 
Pennsylvania-led projects won more than 8 percent of the total although the state 
had only 3 percent of total DoD prime contracts in 1992. Similarly, Ohio-led 
1 15Scvcral sources have reported that California-led projects received 42 percent ofTRP 
funds in the first round. This is incorrect. California-led projects received 26.4 percent. 
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projects won 7.9 percent of all awards, although Ohio accounted for only 2.7 
percent of DoD prime awards in 1992. Texas appears to be the biggest loser thus 
far in the competition, winning only 2.6 percent of awards. Texas' share of prime 
contracts in 1992 was 7.7 percent. Figure x illustrates the difference between share 
of TRP awards and prime contract share by state. 
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Sources: DoD Public Affairs. ARPA, DoD Atlas/Data Abstract for the United States and Sclcted Areas, Fiscal Year 1992, DIOR, GPO, Washington, 
D.C. 1992, 
Fig. F.l-Difference between share ofTRP awards and prime contract share 
The area focus shows cost share arrangements for a wide number of areas. 
Area of focus is shown below for rounds one, two, and three. Most of the round 
two awards with generic manufacturing extension services and other projects that 
do not necessarily have a specific area focus. 
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Fig. F.2-Area focus of TRP Projects 
• Energy and environment 
0 Health care 
lm Aerospace/aeronautics 
Ill Transportation 
[] Electronics/communications 
0 Technology access 
1:1 Education and training 
0 Other 
fSS Manufacturers· networks 
As indicated, manufacturing networks, education and training, and 
technology access account for more than one-half of projects. Perhaps the mos! 
surprising is the small share of environmental and energy-related projects. 
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Appendix G 
FY 1994 TRP AND O&M EARMARKS 
Congressional appropriators earmarked a substantial portion of both TRP and 
O&M funds, as indicated in the tables below. Beneficiary states are indicated 
where information is available; however, it is an understatement to note that 
congressional staff members are reluctant to discuss the origins of many earmarks. 
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Table G.l 
TRP EARMARKS, 1994 
Project State Amount 
(thousands) 
CFC Free Refrigeration NA 200 
Shipboard Material Handling NA 500 
Plastics and rubber technologies NA 3,125 
Drew Medicine and Science NA 2 000 
Midwest Center for Adv. Tech. Dev. NA 20,000 
Far West Regional Office Tech. Project NA 79 
Renewable Electric and Renewable ProjecL'> NA 6,250 
Ocean Thermal Powerplant NA 2,000 
St. Louis Manufacturing Extension Program MO 1,000 
Center for Photochemical Sciences NA 1 250 
Center for Advanced Control System NA 2,500 
Queens Hall of Science "Discovery Lab" Project NY 2,500 
Lahey Clinic Ambulatory Surgical Research PA 750 
RPI New York Regional Manufacturing and Engineering NY 1,250 
Center 
Miami Health Technologies Science Center Defense FL 750 
Reinvestment Project 
Tucson Defense Conversion Project AZ 225 
Joint Arizona Center for Manufacturing and Traininl! AZ 375 
Curved Plate Technology Project VA 15,000 
Joint Army Ammunition Project NA 19 
Southeast Health Professional Training Center, Mt. Sinai FL 750 
High Technology Center of Rochester NY 6,000 
USF/DOE Pinellas Technology Development Center FL 10,000 
Device Independent Multimedia System NA 1,400 
Ben Franklin Partnership and Industrial Resource Center PA 14,000 
Methanol Plantship NA 3,000 
Low Cost Emission System NA 185 
Mojave Regional Technical Center for San Bernardino CA 167 
County 
Software Engineering Environment for Parallel Processor NA 7,851 
Supercomputers 
Enviro Tech at Duquesne Univ. NA 750 
Total NA 103,876 
Source: US House of Representatives, Department of Defense Appropriations Act for Fiscal 
Year 1994, Report 103-339, November 9, 1993. 
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Table G.2 
O&M EARMARKS, 1994 
Project State Amount 
(thousands) 
Southeastern Pennsylvania Consortium PA 875 
Western Michigan University School of Aviation MI 6,000 
Sciences/Fort Custer Industrial Park 
Illinois Vietnam Vetcmns Leadership IL 125 
Monterey Institute of International Studies CA 5 000 
California State University, Ft. Ord CA 15,000 
New London State Pier CT 3,725 
Homestead Air Force Base Conversion FL 5,000 
Miami Dade County Community College FL 10,500 
California Statewide Economic Development Network CA 3,ll5 
San Diego State Univcrsitv Center on Defense Conversion CA 7,000 
San Francisco State Univcrsitv Environmental Restoration CA 750 
Hampton University/Hughes Aircraft Acroscicnccs Institute VA 3,750 
RAND Study_ on Force Downsizing and Immigration CA 1,000 
Personnel Training in Law Enforcement and Health Care CA 15,000 
Professions 
Marc Island and Charleston Shipyard Conversion/Re-use CA,SC 500 
Marc Island Worker Retraining for Environmental CA 2,500 
Restoration 
Section 1333 Worker Rctrainirw NA 5,000 
Personnel Transition Assistance NA 3,750 
Century Brass Products' Envlf(mmcntal Clean-up NA 5,000 
Aviation Technology and Training Center NA 4,500 
System International Joh Traininl.! Education NA 8,000 
World Language and Cultural Studies Center, Prciffer NA 250 
Collel!e 
Urban-Rural Health Care :'\ct\\ork NC, SC 3,000 
Health Care Network NY 2,500 
Servicemen Occupational Comcr~ion and Training Act NA 6,250 
Total NA 118,100 
Source: Source: US Hou~· ol Representatives, Dep<trlmcnt of Defense Appropriations Act for 
Fiscal Year 1994, Report 101-130. November 9, 1993. 
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Appendix H 
NON· TAP-RELATED CALIFORNIA ECONOMIC DEVELOPMENT AND TRANSITION PROGRAMS 
Program/agency Target Description Contact 
Supplier Improvement Aerospace-related Fee-based workshops focus on Mr. Joan Carvel 
Program!fCA, ETP, manufacturers with total quality management California Manufacturing Technology Center 
Community Colleges employment of 500 or less 13430 Hawthorne Blvd. 
Hawthorne, CA 90250 
310/355-3060 
Project California/Council on Industry, workers Select ppnel of Council on Mr. Don Shields 
Science and Technology Science and Technology to CCST 
develop key technology areas, 100 Academy Dr. 
trdining priorities Irvine, CA 92715 
714/854-4150 
Fax: 714/854-4179 
Employment Training Panel Unemployed workers or Retraining programs Employment Training Panel 
workers threatened by layoff 800 Capital Mall 
MIC 64 
Sacramento, CA 94280 
916/654-8546 
Manufacturing Excellence Small and mid-size Assess technology and needs Trade and Commerce Agency 
Program/UC, TCA, CSU manufacturers of business, especially broaden 801 K St. 
manufacturing extension Sacramento, CA 95814-3520 
services for defense firms 916/322-1275 
Office of Strategic Industry Targets emerging and dual-usc Dr. Ed Kawahara 
Technology (fCA technologies Trade and Commerce Agency 
801 K St. 
Sacramento, CA 95814-3520 
916/324-9234 
Fax: 916/327-7166 
Office of Competitive Business and universities Technology transfer Mr. Ron Williams 
Technology 200 East Del Mar 
Suite 204 
Pasadena, 91105 
818/568-3066 
Fax: 818/568-3071 
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Rural Economic Development Rural areas Provides infrastructure Ms. Venoo Chisholm 
Infrastructure Program{fCA improvement funding Trade and Commerce Agency 
801 K St. 
Sacramento, CA 95814-3520 
916/322-1498 
ManufacLUring Extension Small- and mid-size Establishes state-wide network Ms. Carol McClain 
Program/UC manufacturers of manufacturing extension Kaiser Building 
services; first one established 300 Lakeside Dr., 18th Floor 
at El Camino Community University of California 
College, Hawthorne Oakland, CA 94612 
510/987-94 73 
CONNECT/UC San Diego High-technology companies Creates linkages between Mr. Terry Bibbens or Ms. Abigail Barrow 
industry and UCSD CONNECT 
UCSD Extension 
La Jolla, CA 92093-0176 
619/534-6114 
The Research Institute for the All industry sectors Promotes transfer of JPL Director 
Management of Technology technology to private sector RIMTECH 
(RIMTECH) 215 North Marengo A venue 
Pasadena, CA 91101 
(818) 584-9139 
Center for New Venture All industry sectors Evaluates prospects for low Special Projects 
Alliance/CSUH level technology transfer from School of Business and Economics California State 
Livermore lab to civilian University 
sector. Hayward, CA 94542-3066 
(510) 881-3805 
Fax: (510) 727-2039 
CSUNET Aerospace and other defense- Provides an information Mary Jane WhiL<;on 
California State University (in related firms exchange for start- up CSUNET 
conjunction with Trade and companies developing spin- Office of the Chancellor 
Commerce Agency) off applications from Information Resources and Technology 
aerospace technologies PO Box 3842 
Seal Beach, CA 90740-7842 
310/895-9445 
Fax: 310/985-9400 
Regional Manufacturing Small aerospace suppliers Promotes technology transfer Ms. Pat Noyes 
Technology Center{fCA for commercial applications Trade and Commerce Agency 
801 K St. 
Sacramento, CA 95814-3520 
. --
916/3'2'2-1502~ 
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Team California Businesses Network of economic Ditas Katagui 
development professionals to Trade and Commerce Agency 
retain and attract business 801 K St. 
Sacramento, CA 95814-3520 
916/323-0777 
Microelectronics Innovation Microelectronics technology Supports industry with Mr. Niall Mateer 
and Computer Research/UC research Kaiser Building 
300 Lakeside Dr., 18th Floor 
University of California 
Oakland, CA 946I25I0/987-9478 
ED Net/Community Colleges Workers, industry Supports workplace learning, Ms. Phoebe Helm 
competitive technologies, California Community Colleges 
international trade Chancellor's Office 
I 107 9th St., 9th Floor 
Sacramento, CA 958I4 
9 I 6/445-0486 
Centers for Applied Manufacturing industries Supports competitive Mr. John Prentice 
Competitive Technologies manufacturing strategies Chancellor's Office 
I 107 9th St., 9th Floor 
Sacramento, CA 95814 
916/327-5496 
Small Business Development Small businesses Develops business plans, Ms. Barbara Hayes 
Centers identify capital sources, Trade and Commerce Agency 
streamline permitting 801 K St. 
Sacramento, CA 95814-3520 
916/324-2252 
Employment Development Displaced workers Administers JTPA Dr. Judy Kuhlman 
Department (EDD) JTPA 
PO Box 826880 
Sacramento 94280-000I 
916/654-7 I I 0 
Resumix Displaced workers Joint private-public job NA 
placement effort 
Job Match/EDD Displaced workers Matches displaced workers Mr. Joe Scott 
with employer needs Job Service Div. 
Employment Development Department 
800 Capitol Mall MIC32 
Sacramento, CA 958I4 
9I6/654-7552 
~-------·----
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Cal EPA Environmental teehnologies Supports commercialization Mr. Rick Tomlinson 
555 Capitol Mall 
Suite 235 
Sacramento, CA 95814 
916/445-0823 
Source: TCA; Gus Koehler, State Government and California University Economic Development Programs, CRB-IS-93-008, September 1, 1993, 
Office of Economic Conversion Information. 
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Appendix 1 
Major Transition Programs in Other States 
Program State Objective Funding Contact(s) 
Defense AZ Diversify defense contractor NA Director 
Restructuring markets with tax credits; also Arizona Department of Commerce 
Program creates Military Re-Use Strategic Planning and Economic Development 
Zone at Williams Air Force Phoenix City Square 
Base 3800 North Central Avenue, Suite 1500 
Phoenix, AZ 85012 
602/280-1300 
Fax: 602/280-1302 
Defense CT Provides matching funds for $22.5 in 1993 Director, 
Diversification firms to diversify products Special Projects 
Program State of Connecticut 
Department of Economic Development 
865 Brook Street Rock Hill, CT 06067-3405 
203/258-4251 
Technology Coast FL Plan for closure of Eglin $300,000 annually, primarily from Program Manager 
Manufacturing and AFB. Focuses on teaming EDA Technology Coast M<mufacturing and 
Engineering arrangements for submitting Engineering Network 
Network bids on DoD contracts 904/243-5812 
Technical GA Industrial extension service NA Director 
Economic providing range of services Economic Development Laboratory 
Development to industries Georgia Institute of Technology 
Laboratory Atlanta, GA 30332-0800 
404/894-8989 
Maryland MD Provides matching funds for $227,000 in 1992; $500,000 in Division of Business Resources 
Challenge marketing of producl<> using 1993 Maryland Department of Economic and 
Investment new technologies Employment Development 
Program 217 East Redwood Street 
Baltimore, MD 21202 
(410) 333-6990 
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Georgia Tech GA Cooperative research $4 million from Motorola, IBM, Director 
Manufacturing consortia for industries Ford, and Digital Equipment. Some Georgia Tech Manufacturing Research Center 
Research Center Foundation support. State funding Georgia Institute of Technology 
$15 million. Atlanta, GA 30332-0130 
404/853-9442 
Fax: 404/894-4700 
Prairie State 2000 IL Provides retraining for NA Chief Executive Officer 
manufacturing industries State of Illinois Center, Suite 4-800 
100 W. Randolph Street 
Chicago, IL 60601 
312/814-2700 
Maine Economic ME S upporL<> conversion $150,000 provided by EDA Director 
Conversion Project planning efforts Economic Conversion Project 
207/781-3947 
University of MD Promotes joint university- NA Director 
Maryland industry research project; ERC 
Engineering provides technical assistance University of Maryland 
Research Center to private industry College Park, MD 20742 
301/454-7941 I 
Maryland MD Provides matching grants for S 1.9 million state support Director 
Industrial research conducted by the MIPS Engineering Research Center 
Partnerships University of Maryland in Stadium 
partnership with Maryland Drive 
firms University of Maryland 
College Park, MD 20742 
301/405-3891 
Maryland Venture MD Provides state pension funds S19 million in 1992 Managing Director 
Capital Trust as venture capital for Maryland Department of Economic Development 
industry conversion efforL<> 217 East Redwood St. 
Baltimore, MD 21202 
41/ 828-7292 
Machine Action MA Provides training, labor $40,000 in 1992 (funded by EDA) Machine Action Program 
Program market analysis for 116 Main Street 
metalworking industries Springfield, MA 01103 
413/781-6900 
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Massachusetts MA Provides range of services, $666,000, primarily from DoL Program Manager 
Economic including administration of Economic Diversification Program 
Diversification training demonstration Room 1302100 Cambridge St. 
Program project Boston, MA 02202 
617/727-8158 
Fax: 617/367-0211 
Michigan MI Improve dissemination of S II million annually equally Industrial Technology Institute 
Industrial R&D to private sector divided between state and private 2901 Hubbard Road 
Technology sector P.O. Box 1485 
Institute Ann Arbor, MI 48106 
313/769-4000 
Missouri Defense MO Provides tax incentives to NA Director 
Conversion Pilot firms that convert to non- Missouri Department of Economic Development 
Projects defense production P.O. Box 1157 
Jefferson City, MO 65102 
314/751-4770 
Missouri Job MO Training assistance to firms $3.5 million in 1993; funded by Department of Economic Development 
Development Fund for newly-created jobs state Division of Job Development and Training 
Training Program 221 Metro Drive 
Jefferson City, MO 65109 
314/751-7896 
Fax: 314/751-6765 
St. Louis MO Develops diversification 1990-1992$3.2 million (U.S. DoL, St. Louis Economic Conversion Project 
Economic strategies; offers retraining McDonnell Douglas, State of Mis- 438 North Skinke Street 
Adjustment and programs souri, OEA, EDA $6.7 million St. Louis, MO 63130 
Diversification 314/726-6406 
Program 
Southern 14 Promotes technology transfer $180,000 annually with S 145,000 Southern Technology Council 
Technology states from universities to private from member states P.O. Box 12293 
Council sector Research Triangle Park, NC 27709 
919/941-5145 
Fax: (912} 941-5594~-~-
- 14-
Defense NY Provides technical assistance $1 million in 1992-1993 Director 
Diversification for modem manufacturing Industrial Effectiveness Program 
Program technologies NYS Department of Economic Development 
Room 9201 Commerce Plaza 
Albany, NY 12245 
518/474-1131 
Fax: 518/474-1512 
Industrial NY Provide technology $2 million annually (apparently Manager 
Technology modernization technical state funded) Industrial Technology Program 
Extension Service assistance to small 99 Washington Avenue, Suite 1730 
manufacturing firms Albany, NY 12210 
• 
518/474-4349 
New York Stale NY Provides technical assistance $40 million, 1988-1993, with 25 Director I Industrial to small- and medium-sized percent from state and balance from Industrial Effectiveness Program 
Effectiveness manufacturers firms NYS Department of Economic Development 
Program Room 9201 Commerce Plaza 
Albany, NY 12245 
518/474-1131 
Fax: 518/474-1512 
Ohio Edison OH Network linking universities S 10 million to date, divided evenly EMTC 3171 
Materials and industry to improve between state and industry Research Boulevard Kettering, OH 45420 
Technology Center source materials and unit 513/259-1365 
processes Fax 513/259-1310 
Ohio Edison OH Disseminates university S8 million, divided evenly between Edison Industrial Systems Center 
Industrial Systems research findings state and industry 17(X) North Westwood 
Center Avenue, Suite 2286 
Toledo, OH 43607-1207 
419/531-8610 
Fax: 419/531-8465 
Ohio Technology OH Extension service linking S 1.2 million in state funds Director 
Transfer industry with universities Ohio Technology Transfer Organization 
Organization 77 South High Street (25th Floor) 
Columbus, OH 43266-0101 
614/466-3887 
Fax: 614/644-5758 
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Ben Franklin PA Four regional non-profit $21 mill ion annually in state funds Ben Franklin Partnership Technology Centers 
Partnership technology centers provide 351 Forum Building 
range of services to industry; Commonwealth A venue 
3: 1 private sector match Harrisburg, PA 17120 
717/787-4147 
Fax: 717/772-5080 
Pennsylvania's PA Provides manufacturing NA Vice President 
Technology modernization strategies Program Development Technology Development 
Development and and Education Corporation 
Education Program 4516 Henry Street 
Piusburgh, PA 15213 
412/622-5631 
Fax: 412/687-2791 
Pennsylvania PA Provitks engineering S I rn ill ion annually, with 12 Director 
Technical assistance to firms in four percent from EDA, balance from PENNTAP 
Assistance regional offices state Pennsylvania State University 
Program 110 Barbara Building II810 
North University Drive 
University Park, PA 16802 
814/865-0427 
Fax: 814/865-5909 
University of PA Commercialize research NA Associate Vice President for Research and 
Pennsylvania findings through patent Technology Transfer 
Research and transfers, licensing Research and Technology Transfer Office 
Technology arrangements, and other Pennsylvania State University 
Transfer Office mechanisms 110 Barbara Building II 
University Park, PA 16802 
814/865-9519 
Fax: 814/865-5909 
Economic RI Not-for-profit operated by Amount unavailable; provided by Managing Director 
Innovation Center Newport Chamber of EDA, local government and Economic Innovation Center 
Commerce; links Rhode participants 401/849-9889 
Island defense businesses Fax: 401/849-0815 
with potential partners, joint 
~~ L_ - -
venture candidates 
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Rhode Island RI Planning 1992 $100,000 OEA planning Chief 
Defense Economic grant, $121,000 state funding, other Office of Strategic Planning · 
Adjustment Project in-kind funds One Capitol Hill 
Providence, RI 02908 
401/277-122 
South Carolina sc Liaison with communities $3.8 million from OEA, DoL, local South Carolina Governor's Office 
Defense affected by base closures, matches. 1205 Pendleton Street 
Development industry downsizing Columbia, SC 29201 
Commission 803/734-0420 
Fax: 803/734-0385 
South Carolina sc Assembles private-public $27 million SCRA 
Research Authority teams to address technology 5300 International Blvd. 
issues N. Charleston, SC 29418 
803/760-3342 
Fax: 803/760-3349 
Austin Technology TX University-industry-state Sl million annual Director 
Incubator incubator to accelerate the Austin Technology Incubator 
commercialization of new 8920 Business Park Drive 
technologies Austin, TX 78759 
512/794-9994 
Fax: 512/794-9997 
Small Business TX Provides technical assistance NA Director of Special Projects 
Assistance Center to firms in Tarrant County 15(X) Houston Street 
affected by closure of Fort Worth, TX 76102 
Carswell AFB 817/336-7851 
Fax: 817/877-9295 
Texas Engineering TX Facilitates technology S29 million annually (11 percent Director and Associate Deputy Chancellor for 
Extension Service transfer from federal entities from state fund; balance from fees) Engineering 
to industries The Texas A&M University System 
Texas Engineering Extension Service 
College Station, TX 77843-8000 
409/845-7225 
Fax: 409/862-2898 
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Texas TX Texas state college effort to $5.4 million in 1994,$3.4 million Director 
Manufacturing expedite technology transfer in 1993 (state, local, federally Texas Manufacturing Technology Center 
Technology Center from public to private sector funded) 3801 Campus Drive 
Waco, TX 78705 
817/867-4832 
Fax: 817/867-3968 
Texa~ Work Force TX Provides job training for $1.9 million in state funds Director 
Development start-up companies Work Force Development Division 
Training Incentive Texas Department of Commerce 
Program P.O. Box 12728 
Austin, TX 78711-2728 
512/320-9801 or 9674 
Peninsula VA Local government formation $500,000 from local, state, federal Thomas Nelson Community College 
Advanced to exploit, expand governmenL<> P.O. Box 9407 
Technology Center technology, education Hampton, VA 
infrastructure 23670 
804/825-2709 
Fax: 804/825-2960 
Boeing Quality WA Private consortia provides S 12.2 million annually from lAM Administrator 
Through Training advance training for workers lAM/Boeing Quality Through Training Program 
Program in danger of lay-off, those 6840 South Center Boulevard, Suite 250 
seeking career changes Tukwila, WA 98188 
206/477-0007 
Washington WA Planning assistance $200,000 in state funds Program Manager 
Community 906 Columbia, S.W.P.O. Box 48300 
Diversification Olympia, WA 98504-8300 
Program 206/586-8973 
Fax: 206/586-0873 
State Job Skills WA Retrain displaced workers in $2.4 million from general fund, FY Work Force Training & Education Coordinating 
Program midsize manufacturing 91-92 Board 
sector. Firms provide Building 17, Airdustrial Park MS LS-10 
matching funds Olympia, WA 
98504 
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